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THE ECLIPSE STEAM GENEBATOB. 

We illustrate herewith an improved form of the Eclipse 
steam generator, a sectional boiler which was described in 
these columns several months since. The invention, as mo- 
dified, Is claimed to combine safety, durability, and economy 
with cheapness of construction and facility of repairs. 

The boiler, we are informed, has been used for driving all 
classes of machinery with great success. The improved me- 
thod of construction now adopted allows any tube to be easi- 
ly removed, replaced, or entire sections detached or added, 
without interfering with other parts of the generator. 

The water and steam chambers, A, are of ample size, made 
of semi-steel, and so formed that the steam can rise to the 
surface and the water 
freely return to the 
lower tubes. The 
tubes, B, are lapweld- 
ed, and the bends, C, 
are semi-steel. Tkese 
parts, being exposed 
to the fire, are ar- 
ranged so as to allow 
for expansion and con ■ 
traction, and provide 
for complete circula ■ 
t'ton. The top or roof 
pipes, F, are used, the 
lower row for carrying 
a supply of water and 
the upper for drying 
the steam. There are 
hand holes, U, in the 
ends of each roof pipe, 
F, for the purpose of 
cleaning ; also hand 
holes in the backs of 
all the chambers, A, 
so situated that any 
and every one of the 
circulating tubes, B, 
can be commanded 
their entire inside 
length, or detached if 
ever necessary, with- 
out disturbing the up- 
right or main parts. 
The space between 
each tube will allow 
the removal of any 
< without disturbing 
another. 

The object of giving 
the tubes the <, or 
angular, shape is to 

secure the greatest possible amount of heating surface of a 
continual upward incline, and to allow of unequal expan- 
sion. If one arm of the < becomes longer from the heat, 
the other will springs up or down to accommodate itself, 
without opening a joint. The water has a complete circula- 
tion, running up the inclined tubes, B, and falling down in 
the sections, A. This is caused by the steam and hot water 
rising to the surface, and the colder water rushing to its 
place. The upright return chambers, A, are large enough 
for the free passage of the water from the exhaust or top 
openings of the tubes to the lower. This securesa continued 
and uninterrupted circulation up through all the inclined 
tubes, B (which are immediately over the fire), and back 
down the sections, A, where there is larger volume and less 
efl'ect from the furnace. The steam, as generated, escapes to 
the upper part of the boiler. The sediments settle in the 
drum, E, below the fire surface, where they can do no injury 
and can be readily removed. The heating surfaces are kept 
clean by this arrangement. 

There are no chambers exposed to the action of the heat 
sufficiently large to cause a destructive explosion. The boiler 
is short, so that all parts are brought into close proximity to 
the tire. No packing or caulking is said to be necessary. 
The joints are ground iron to iron. The tubes are attached 
with improved lock nuts which can be unloosed at any time, 
and every part is easy of access for cleaning or repairs. 

It is claimed that the bulk of the water, being carried in 
the upper part of the boiler, prevents the heating surfaces 
from becoming dry so long as any water remains in the ge- 
nerator. This obriates the necessity of having large water 
chambers for a reserved supply, while requiring but little at- 
tention to keep the water at a proper level. 

For further particulars address the Eclipse Steam Manu- 
facturing Company, Sharpsburg, Pa. Information can also 
be had at their branch office, 87 Wood street, Pittsburgh, Pa., 
or of the general agent, Isaac H. Shearman, 45 Cortlandt 
street, New York city, and 132 North 3d street, Philadelphia, 
Pa. 



Electricity Produced In mechanical Actions. 

Certain phenomena of electricity of tension, observed in 
leather belting by M. Joulin, have recently been the means 
of directing the attention of that physicist to the subject 
forming the above heading. He has constructed machines in 
which the mechanical tension of the belt can be varied at 
will, and has used for conducting pulleys the following ma- 
terials : Iron, brass, zinc, red copper, white iron, lead (the 
last four metals applied in thin lamina to wooden pulleys); 
the imperfect conductors, walnut wood, leather, hardened 
rubber, in sheets of 36 inch, applied to wood ; cloth and silk 
fastened in form of cushions, also to wooden pulleys. 

In the machines formed of metal and leather, in the latter 



increase of temperature; but that though this might be true 
for solids, it did not follow that it was true for gaseous 
bodies. When one gas flame was placed behind another, the 
brightness was doubted, but the temperature remained the 
same. 

Mr. Ranyard said that the speculations of spectroscopists 
as to the heat of Sirius were founded on the blueness of its 
light rather than on its general brightness. 




THE ECLIPSE STEAM GENERATOR. 

body electric tensions of surprising intensity were found. 
Independently of the long sparks obtainable, a metallic wire 
brought near the belt was traversed with a continuous cur- 
rent powerful enough to deflect the needle of a galvanometer, 
with electricity of tension to weakly decompose water, and 
in slightly modified Oeissler tubes to produce a distinct stra- 
tification of the electric light. The circumstances influenc- 
ing the electric production may be referred to three causes : 
separation, more or less rapid, of the bodies ; the complex 
mechanical action of incurvation, depending, in the case of 
leather, on the elastic state and dimensions of the pulley, 
and the number of incurvations in a given time ; lastly, the 
common temperature of the two bodies or that of one of 
them. 



Slrlu*. 

At a recent meeting of the Royal Astronomical Society, a 
paper on Sirius, by Mr. J. M. Wilson, was read. His obser- 
vations tended to confirm the speculations of spectroscopists 
that Sirius is intrinsically much brighter than the sun, and 
must, therefore, be of a higher temperature. His measures 
of the position of the companion of Sirius showed that it is 
now passing away from its periasteon, and that the time of 
a complete orbital revolution is probably nearly two hundred 
years. Taking the parallax of Sirius as 0'22'', the distance 
of the companion from the principal star is about fifty times 
the earth's distance from the sun. This would give the 
mass of Sirius as only 3| times the mass of the sun, while 
the amount of its light is estimated at more than two hun- 
dred times the light of the sun. He therefore concluded, 
that, area for area, Sirius must be much more intensely lumi- 
nous than the sun. He wished to direct attention to the com- 
panion of Sirius, and to point out that it is within the reach 
of instruments of only moderate aperture. The telescope 
with which his observations have been made is a refractor 
of 8J inches. He has ordinarily used a power of 400. 

Mr. Mattieu Williams said that it seemed to be assumed 
that increased brightness was necessarily an indication of< 



Check Chains on Car Trucks. 

At the recent session of the Master Car Builders, the me- 
rits, pro and con, of check chains were di*cu8S€d. A large 
number of accidents were cite<l, in some of which the trucks 

had the chains and in 
others no chains. 
Some of the members 
thought the chains 
were of no value, but 
the mass of the evi- 
dence was in favor of 
their use, and the re- 
port of the commit- 
tee to that effect was 
adopted. Members 
believed that every 
truck ought to have 
four strong check 
chains. The committ- 
ee say : 

"Check chains, as 
usually applied, with 
eye bolts through the 
truck sides and sill of 
the car, are defective 
from being eo placed 
that the full strength 
of the timber is not 
available, as the 
strain is down and 
sideways on the sill, 
and usually tears out 
the lower portion of 
it, leaving the upper 
part in place, and 
with the truck vice 
uerm. Where hook 
or eye plates are bolt- 
ed to the truck side 
and sill, the strain 
bears on the bolt 
nearest to the hook or> 
eye, and the result is 
that either the bolts 
or timber break and 
give way in detail ; and in cases where lag or wood screws 
are used, the result is the same. 

" In order to have check chains of value, they should be of 
such proportion that their strength will be equal to the re- 
sistance of the timbers to which they are attached, and the 
fastenings to the timber should be so constructed that the 
full strength of the timber would be utilized. The point of 
attaching chains to truck and car body, respectively, should 
be such that the chains would be at right angles to the body 
of the car when the chains are drawn taut, and the length 
of chain just sufficient to admit of running the shortest 
curves with safety. 

" There are different methods of attachment to the sill or a 
special timber, so that the full strength of the timber can be 
made available. One method, which your committee would 
recommend, is to place an iron plate of suitable size and 
strength on the inside of the sill with an angle turned over, 
and extending half acrossthe top of the sill, and an eye to 
receive a ring at the lower end of plate near the lower inside 
corner of si' 1 ; also a similar plate on the opposite side, with 
an angle extending half across the top, and another angle at 
the lower outside corner ; the plate extending across the bot- 
tom of sill to near the inside corner, with an eye to receive 
the ring above referred to; then by bolting through the plates 
and sill, and the ends of the plates being drawn together by 
the ring passing through the eye near the ends, the sill or 
timber is securely inclosed, and, with the irons properly pro- 
portioned, its strength is fully utilized." 
m ■•■ m 

Oil Tank Cars. — On the Atlantic and Great Western 
Railroad, these tanks are made of three sixteenths iron, 
and are sixty-one inches in diameter. They hold eighty-five 
barrels. They resemble cylindrical boilers ; are fitted with 
man hole, dome, filling and draw cocks, and are strapped 
down to platform cars by means of plate iron bands. The 
arrangement is cheap, safe, simple and durable. Pipe lines 
leading from the wells to the railroad stations convey the 
oil, which pours directly into the tank cars. 
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A COMETARY BETBOSPECT. 

From recent calculations of the elementa of Coggia's 
comet by Mr. Plummer, an English astronomer, there ap- 
pears to be a close similarity between them and those of Com- 
et II of 1737. There is a sufficient correspondence, it seems, 
to warrant the belief that the two comets are identical, and 
that we are receiving a second visit from the vagrant body 
which attracted the notice of the astronomers of a hundred 
and thirty-seven years ago. We find no record of its being 
a very prominent object, although it appears to have been 
observed in many of the great cities of Europe. Nor do we 
find statements of any peculiar phenomena connected with 
its appearance. 

There will doubtless be many who, in gazing at the comet 
night after night as it gradually augments in brilliancy, will 
ponder as we have over the vast progress which the world 
has made since the era of the former visitation. 

Locking at the condition of Science in 1737, from our pres- 
ent standpoint, it is easier to regard the circumstances neg- 
atively, to imagine our own condition if deprived of the re- 
sults of discovery and of progress which have accumulated 
in the intervening years. The spot, on which the building 
in which we now are stands, was then but a green meadow. 
The crowded metropolis was existing only in the germ, and 
that merely a few straggling streets close to the water's 
edge. George II. was on the throne of England, and Louis 
XV. on that of France. Both amiable sovereigns were 
struggling to monopolize as much of North America as pos- 
sible ; and although at the time peace reigned in the colonies, 
it was but a temporary one, which ended in still fiercer hos- 
tilities seven years later. Sir Isaac Newton had been dead 
for six years, and the mathematicians of England were ar- 
rayed against those of the continent, squabbling and bick- 
ering, with an acrimony intensified by international jealousy, 
over the theory of gravitation. Newton had studied out the 
subject of electrici'yand had invented the glass globe ma- 
chine. St#ph' n Gray had also made some investigations, 
but no one had ventuied a thrcry, nor had an application of 
the new phenom-na been suggested. Telegraphy, the gal- 
vanic battery, tbe ionumar&b.e inventions based thereon, 
were all things of the future. There were plenty of alche- 
mists in Europe, and the science of chemistry was just 
wrenching itself free from connection with their chimerical 
fancies. Stahl had but recently announced his theory of 
philogiston, a substance whirh Cavendish in subsequent dis- 
coveries believed identical with hydrogen. But the transi- 
tion period in chemical science was yet nearly forty years 
distant. Priestley, the discoverer of oxygen, was but an in- 
fant. Black, the investigator of the alka!ies,and Scheele, the 
inventor of modern organic analysis, were likewise children. 
Out of the sixty-three elements, but fifteen were known. Al- 
uminum, chlorime.oxygen, hydrogen, nitrogen .platinum, and 
nickel were among thoie which had never been recognized. 

Newcomen's steam engine was used in the mining dis- 



tricts, and the boy, who sat beside it and worked the con- 
denser valves, had not been struck with the brilliant idea of 
making catches and strings perform the labor in his stead. 
The Marquis of Worcester and James Watt were unknown 
to fame. The first railroads were in use in the coal districts 
of Northumberland and Durham, but the rails were nothing 
more than wooden beams, and iron was not to be substituted 
for them for thirty years. In the blaBt furnaces wooden bel- 
lows were in use. Puddling,rolling,and the hot blast were un- 
known. In Europe cast steel had never been made, and but 
a short time had elapsed since the publication of Reaumur's 
work, making known the process of manufacturing ordinary 
steel. In this country Jonah Higby's patent, obtained from 
the Connecticut legislature, for a '* curious art to transmit 
common iron into good steel " had just run its term of ten 
years. Having no autonomy as a nation, we had no patent 
rip>t rvrtoTn in those days, and even civilized France had 
lilies t 'i eifort toward establishing one. The arts of photo- 
graphy or sun painting in any form were undreamed of. 
The sciences of aeronautics and of agricultural chemistry 
had never been imagined. Surgeons hacked off the limbs of 
their victims and seared the flesh with red hot irons, regard- 
less of the agony they inflicted, for anaesthetics were un- 
known. The phenomena of digestion were but little under- 
stood, and quinine, with hundreds of other remedies now 
common, had not been discovered. 

Whale oil was burned in the lamps, which formed the 
sole means of illumination when candles were absent. Pe- 
troleum, paraffin, and illuminating gas were yet to be found. 
In artillery and implements of war, the bayonet had just su- 
perseded the pike, the flint lock musket was just coming in- 
to use, while a single monster cannon of the present day 
would have dispersed whole regiments armed with the prim- 
itive artillery then employed. 

Laplace had not given his labors to the world. Saturn's 
rings and satellites had not been discovered, and the path of 
that planet was supposed to be the outer bound of our solar 
system. The spectroscope had made none of its wonderful 
revelations, and the distances of the fixed stars, their ap-. 
parent motions, and the fact of their being suns and centers 
of other systems, the 5,700 nebulae, and the 136 asteroids, all 
were unknown. . 

India rubber had been discovered one year. There was 
no definite system of botany, and Cuvier's researches in nat- 
ural history had not appeared. The caloric engine, the hy- 
draulic press and ram, the sewing machine, and the diving 
bell had never been thought of. Blowpipe analysis and the 
atomic theory, a system of logarithms, calico printing, the 
steam printing press, all were yet to be invented. No one 
had deciphered the inscriptions on the monuments of Egypt. 
Jenner had not introduced vaccination, nor Hahnemann ho- 
moeopathy as a school of medicine. Steam navigation and 
the screw propeller were yet to appear. Captain Cook was 
making his celebrated voyages around the world. Immense 
portions of Australia, of Africa, of the polar regions, had 
never been visited by civilized races. Anthracite coal had 
never been burned, nor the powerful explosives now known 
to Science used to tear rocks asunder. Dentistry was un- 
known as a profession on this side of the Atlantic, and arti- 
ficial teeth had not been invented. The first chronometer had 
not been completed. The pianoforte was a new-fangled in- 
vention, which no one wouldhave aught to do with until his 
Majesty Frederick the Great of Prussia deigned to buy one 
ten years later. Polarized light had not been discovered. No 
post office system had been developed by any government, 
nor had any improved means of teaching the deaf and dumb 
been adopted. Steel pens were unknown, and the Scienti- 
fic American was not one of the seven newspapers then 
existing in North America. 

ur retrospect already extends f beyond intended limits, 
and we have far from even summarized the great discoveries 
of the past century and a half. That our descendants will 
surpass us as much as we do our ancestors is within every 
bound of probability. When our celestial visitor again ap- 
pears, as it will in the year 2011, it will reveal itself to the 
gaze of earthly inhabitants, regarding the magnitude of 
whose knowledge and whose powers it would be idle even 
to speculate. 



TAXING FOWEB OF THE LEGISLATURE. 

Law, in its true sense, is the product of the highest reason 
coupled with the most exact justice. The Civil or Roman 
Law and the Common Law of England are to be admired as 
models. The great deviations from genuine law are to be 
found in arbitrary acts of our State Legislatures, seriously 
affecting the rights, liberties, and property of individuals, 
and the tendency of the courts to give validity to such acts 
in contravention of constitutional guaranties and those of 
the common law. 

The most notable instance of this may be found in such 
legislative acts as provide for the disbursement of large 
sums of money in making public improvements, and then 
charging the whole cost as a tax on specific individual prop- 
erty without the consent of the owners, and, as has some- 
times happened, to the entire confiscation of the pro- 
perty. The power of the legislature to do this, and to 
act as the final judge on the propriety of any public improve- 
ment, from which the individual has no redress, although 
ruined thereby, is now, as we understand the law, laid down 
by the Court of Appeals of the State of New York. 

This doctrine is so arbitrary in form and so destructive of 
individual rights that it becomes a relief to know that our 
sister State of New Jersey, through Chief Justice Beasley, 
of its Court of Errors and Appeals, lays down a much mild- 
er and wiser rule for that State, in a recent decision made 



by him at the suit of "The Mayor and Common Council of 
Newark ads. The State, Agens et al. 

The facts were that a certain street in Newark had been 
repaired under an act of the legislature which provided that 
two thirds of the cost should be imposed on the owners of 
lots fronting on the line of the improvement, and one third 
on the city treasury ; and the question was whether the legia - 
lature could fix, at its mere will, the ratio of expense to be 
put upon the owners of the property along the line of the 
improvement. The following is an extract from the very 
able opinion of the Chief Justice, fully concurred in by his 
associates, and well worthy the attention of the courts of 
this and other States : 

« * * * rp nat tne e fj- ec t f gu,,!, i aws may no t extend be- 
yond certain prescribed limits is perfectly indisputable. It 
is upon this principle that taxes, raised in counties, towns, 
and cities, are vindicated. But while it is thus clear that 
the burthens of a particular tax may be placed exclusively 
on any political district to whose benefit such tax is to en- 
ure, it seems to me it is equally clear that, when such bur- 
then is sought to be imposed on particular lands, not in 
themselves constituting a political subdivision of the State, 
we at once approach the line which is the boundary 
between acts of taxation and acts of confiscation. 1 thinK 
it impossible to assert, with the least show of reason, that 
the legislative right to select the subject of taxation is rot a 
limited right. For it would seem much more in accordance 
with correct theory to maintain that the power of selection 
of the property to be taxed cannot be contracted to narrow- 
er bounds than the political district within which it is to op- 
erate, than that such power is entirely illimitable. 

If such prerogative has no trammel or circumscription, 
then it follows that the entire burthen of one of these public 
improvements can be placed by the force of the legislative 
will on the property of a few enumerated citizens, or even 
on that of a single citizen. In a government in which the 
legislative power is not omnipotent, and in which it is a 
fundamental axiom that private property cannot be taken 
without just compensation, the existence of an unlimited 
right in the law-making power to concentrate the burthen of 
a tax upon specified property does not exist. If a statute 
should direct a certain street in a city to be paved, and the 
expense of such paving to be assessed on the houses standing 
at the four corners of such street, this would not be an act 
of taxation, and it is presumed that no one would assert it 
to be such. If this cannot be maintained, then it follows 
that it is conceded that the legislative power in question is 
not completely arbitrary. It has its limits, and the only in- 
quiry is where that limit is to be placed. * * * 

So far as the particularized property is specially benefited, 
an exaction to that extent will not be a cond mn&tion of 
property to the public use, because an equivalent is returned, 
and this is the ground on which the abnormal burthen put 
upon the land owner is justified. 

Speaking on this subject, Chief Justice Green says : 'The 
theory upon which such assessments are sustained, as a legi- 
timate exercise of the taxing power, is that the party assessed 
is locally and peculiarly benefited, over and above the ordi- 
nary benefit which, as one of the community, he receives in 
all public improvements, to the precise extent of the assess- 
ment." (" State v. City of Newark, 3 Dutch. 190.) It follows, 
then, that these local assessments are justifiable on the ground 
alone that the locality is especially to be benefited by the out- 
lay of the money to be raised. Unless this is the case, no 
reason can be assigned why the tax is not general. An as- 
sessment laid on property along a city street for an improve- 
ment made in another street in a distant part of the same 
city would be universally condemned, both on moral and 
legal grounds. And yet there is no difference between such 
an extortion and the requisition upon aland owner to pay for 
a public improvement over and above the exceptive benefit 
received by him. It is true that the power of taxing is one 
of the high and indispensable prerogatives of the government, 
and it can be only in cases free from all doubt that its exer- 
cise can be declared by the courts to be illegal. But such a 
case, if it can ever arise, is certainly presented when property 
is specified out of which a public improvement is to be paid for, 
in excess of the value specially imparted to it by such improve- 
ment. As to such excess, I cannot distinguish an act exacting 
its payment from the exercise of the power of eminent domain. 
In case of taxation the citizen pays his quota of the common 
burthen ; when his land is sequestered for the public use, he 
contributes more than such quota ; and this is the distinction 
between the effect of the exercise of the taxing power and 
that of eminent domain. W hen, then, the overplus beyond 
benefits from these local improvements is laid upon a few 
landowners, such citizens, with respect to such surplus, are 
required to defray more than their share of the public outlay, 
and the coercive act is not within the proper scope of the 
power to tax. And as it does not seem practicable to define 
the area upon which a tax can be legitimately laid, and be- 
yond which it cannot be legitimately extended, and as there 
is, as has been shown, necessarily a limit to the power of se- 
lection in such instances, the principle stated in the case cited 
is, perhaps, the only one that can be devised whereby to gra- 
duate the power. Consequently, when the improvement, as 
in the present instance, is primarily for the public welfare, 
and is only incidentally for the benefit of the landowner, the 
rule thus established ought to be rigidly applied and ad- 
hered to." 

A full review of this able decision and the cases it cites 
would interest and instruct all lovers of sound law. It im- 
parts the good old doctrine that States and Legislatures are 
only the product of an aggregate of individuals, created alike 
for the general and individual good, and not to be the means 
of oppression or extortion of the highest or the most weak 
and humble citizen. 



BECENT FEINTING PBESS IMPBOVEMENTS. 
In the working of nearly all printing presses the sheets 
of paper are supplied by hand, the workman being known as 
a " feeder." Each sheet must be taken up singly and exactly 
placed on the feed board, where it can be seized by the press 
nippers at the proper moment, and carried to the types. Any 
carelessness on the part of the feeder results in bad printing 
and the spoiling of sheets. Measured by the manual force 
expended, the feeder's labor is slight ; but no press can be 
run, not even for the smallest job, unless the feeder is on 
hand to place the sheets, while his inexorable weekly wages 
are a serious expense in every printing office. Many have 
been the attempts made, extending over a period of twenty- 
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five years past, to substitute mechanism for this species of j oxide of copper, with copper glance occasionally; but at- 



hand labor, but without much success until the present time. 
We have recently had the pleasure of witnessing, at the ex- 
tensive press rooms of the Independent newspaper, Rose 
street, in this city, the practical operation of a mechanical 
feeder which is, apparently, the perfection of success. It 
takes up the sheets separately upon a steel point, carries 
them forward and delivers them to the nippers, between the 
adjustable guides, with almost infallible accuracy. Every 
contingency seems to be provided for. If by any possibility 
the device fails to place the sheet properly, or fails to feed, 
the press instantly stops. If two sheets in the pile are by any 
means tucked or folded together, or if two sheets are lilted, 
the press stops. All inaccuracy of feeding, or the running 
through of doubles or " packets," is prevented, and much 
spoiled work obviated. The first move or slide of the upper 
sheet of the pile is given by a rubber-faced pressor, no air 
suction being used. The apparatus is suited to nearly all 
presses, and is quickly adjustable to sheets of various 
sizes. 

When we consider that there are some thirty thousand 
power printing presses now worked in the United States, to 
which this improvement is applicable, its importance be- 
comes in some degree apparent. It is believed that the 
invention will save its cost in less than a year by its diminu- 
tion of spoiled sheets, to say nothing of its saving in the 
wages of feeders. It is applicable to steam, lithographic, 
and other presses used in color printing, and it will greatly 
reduce the cost of producing fine chromo pictures, some of 
which are required to be fed through the press from twelve 
to twenty times, a separate impref ion being necessary for 
each shade or print of color. Mr. C. E. Baker, the superin- 
tendent of the Independent press rooms, 21 Rose street, New 
York city, will furnish additional information concerning 
this invention. 



PATENTED CAB IMPBOVEMENTB. 

Two or three years ago the Master Car Builders' Associa- 
tion adopted, as a plank in their constitution, the brilliant 
idea of excluding from discussion atl mention of patented 
devices concerning railways. If any man patented a car 
that could be built equally as strong as the present cub for 
half the money, or it' he should invent and patent a truck 
that would not leave the track, and thereby greatly improve 
the safety of cars, preventing loss of life and property, he 
was forbidden to explain its merits before the Association, 
and that enlightened body could not, officially, take any cog- 
nizance of the new discovery. 

There is no mistake about it that the discussions of the 
Master Car Builders.composed , as they are.of practical, wide- 
awake men, are of great importance in imparting and circu- 
lating sound, valuable information about the needs and 
merits of railway vehicles. We doubt whether there is a 
more able body of practical workers associated together in 
any of the various branches of American industry than these 
same car builders ; and how they could ever have permitted 
such a streak of narrow-mindedness as this anti-patent de- 
claration to creep into their constitution is to us quite unac- 
countable. At the late session of the Association, one of the 
members, in discussing the merits of various car roofs, was 
taken to task because he had spoken well of somebody's pat- 
ented roof. But it was alleged in reply that.if the Association 
had done wrong heretofore in such matters, it was time that 
correction should now be made, for it was demonstrated that, 
in order to make progress, the Association must, of necessi- 
ty, investigate patented improvements, and adopt those that 
are best. This is a sensible conclusion, and one that almost 
any old lady would have come to without waiting three years, 
or stirring up bile in the family. 



THE MINES AND MINERALS OF INDIA. 

For ages unnumbered, Indie has been famous for wealth in 
precious stones. Our geographies still speak of it as a land 
of gold and diamonds ; and the popular idea is that its min- 
eral resources are immense and inexhaustible. 

So much for current fame. The facts of the case, as de- 
veloped by the labors of the government geologists, show a 
very different state of things. The greater part of the vast 
area of the Indian Peninsula is either d estitute of valuable 
minerals, or they occur in a manner which throws serious 
obstacles in the way of their utilization ; while in the richer 
districts, the real mineral wealth lies not at all in the mines 
for which the country has been celebrated . The only dia- 
mond mines that pay or promise to pay for working are of 
the " dusty " variety ,more useful for fuel than for ornament ; 
and its precious ores are chiefly those of iron, as yet but little 
developed. 

Copper occurs in many parts, and is mined in several 
places among the Himalayas, especially in Kamaon, Gurh- 
wal, Nepal, and Sikkim. The mines are worked by natives, 
and the product is so inconsiderable that, even where the 
mines are most abundant — in Kamaon, — it is insufficient to 
supply the local demand. In the alluvial plains of Northern 
India, the copper-bearing points are few and the yield insig- 
nificant. In the metamorphic areas of the eastern and south- 
ern parts of the peninsula, where metallic ores occur but 
sparingly, the principal points, at which copper mines have 
been worked by the natives at various periods, are in Raj- 
putana, the countries southwest of Bengal, and in the Presi- 
dency of Madras. At present the only works regularly car- 
ried on are near Jaipur, in Rajputana. Ancient workings 
abound near Cbaibassa, in Bengal, where an extraordinary 
series of deposits occur, partly in lodes, partly disseminated 
through schists, and extending for a distance of eighty miles. 
Much fine ore still remains here, chiefly carbonate and red 



tempts to re-establish the workings by European miners 
have never proved successful. 

Lead is less abundant than copper, with which it is com- 
monly associated. Rich veins of galena are said to occur in 
Kulu, in the Northwestern Himalayas, and more sparingly 
in Gurhwal and Sirmur, but little has been done toward de- 
veloping them. 

Tin has been reported from two to three localities in 
the plains of India proper, but nothing is accurately known 
of its occurrence. Rich tin deposits are believed to exist 
among the mountains between British India and Siam, the 
same range which affords the well known stream deposits of 
Malacca, farther south : but the inaccessible character of the 
country has hitherto prevented any attempts to work them. 
Silver is said to occur with the galena in Kulu, and with 
certain copper ores in Deogurh, but the quantity is small. 
The Deputy Superintendent of the Geographical Survey 
visited the latter place, but could find no evidence of a vein 
or other regular deposit of the ore. Gold is found in many 
parts.but always in very small quantities, in stream gravels. 
It is extracted by rude processes of washing, and the yield is 
so small that none but the poorest of the natives engage in 
the search, and these only in the spring, when agricultural 
work is suspended. 

a Small quantities of an ore of cobalt are found near Jaipur, 
in Rajputana,and are used for the coloring of enamels. Anti 
mony occurs in Kulu and Lahaul, and zinc at Jawad in 
Mewar. Chromic iron ore is found near Salem, in the Madras 
Presidency. 

Considering the immense area of India, its share of the 
more precious metals must be rated as extremely small. 
Nor is it probable that future discoveries will greatly in- 
crease its resources in this respect. For thousands of years 
the country has been thickly populated by natives familiar 
with at least the rude processes of mining and metallurgy ; 
and as the remains of extinct and in many cases extensive 
workings abundantly testify, the country has been thorough, 
ly exp\>red. Besides, with the abundance of labor at the 
absolute control of the rulers, it has been possible to work 
mines, especially for gold and precious stones, which would 
not pay expenses with hired labor. Even the diamond 
workings, which helped to supply the ancient rulers with 
their stores of gems, were very likely carried on at a cost of 
labor which, if paid for, would greatly exceed the value of 
the proceeds. 

The diamond-bearing districts are chiefly in the country 
around Karnul, Kuddapah, and Ellore, in the Madras Presi- 
dency, near Sambhulpar on the Mahanadl; at Weiragad 
southwest of Nagpur, and at Panna, in Bandelkband. Of 
late years comparatively few diamonds are found, and the 
few attempts that have been made to reopen the mines have 
proved unprofitable. 

Of rubies, sapphires, and other precious stones, India is 
quite destitute, though they are found in Ceylon, Independ- 
ent Burma, and in the countries northwestof the Himalayas. 
The best that India can offer for jewelry are agates, cor- 
nelians, and other forms of quartz derived from the trap 
rocks of the central and western portions. Corundum oc- 
curs in Mysore and Salem, also in Rewah, where there is a 
bed several yards in thickness, associated with jade. 

Infinitely more valuable than the gold and gems of the 
past are the salt beds of the present. The deposits of this 
homely yet necessary substance in the salt range of the Pun- 
jab furnish upwards of fifteen hundred millions of dollars a 
year to the revenue of the government. The deposits are 
practically inexhaustible, and for extent and purity have no 
known rival. The prevalent color is white, sometimes tinted 
pink or reddish, the mines forming crystaline grottos of in 
describable beauty. Another kind of salt is found in great 
quantities in the Trans-Indus county of Afganistan, occur- 
ing in masses in the b<*ds of ravines ; and though less white 
than that of the Punjab, is considered more savory. 

More important than the salt mines are the extensive de- 
posits of coal. So far as explored, the coal fields of India 
are chiefly comprised in a tract of country stretching from 
the neighborhood of Calcutta, and from a line roughly par 
allel with the coast of the Bay of Bengal and distant from it 
between one hundred and one hundred and fifty miles, to 
about the 78th parallel of east longitude. On the north it is 
bordered by the plain of the Ganges, and on the south it ex- 
tends locally a little beyond the Godavari. Outside of this 
area.the only coalfields of promise are those of Upper Assam. 
The geological age of these coals, long in dispute, has now 
been clearly ascertained to be that of the Australian coal, 
differing little if at all from the carboniferous of Europe. 
A few deposits of lignite occur in the Punjab, but they are 
small in quantity and inferior in quality. 

Geographically the coal fields of India are roughly divided 
into four groups : 1. Those of Bengal, including the coals of 
the Rajmahal Hills and those of the valley of the Darr.uda 
2. Those of Rewab, Sirguja, Bilaspur, Chutia, Nagpur, and 
the tributary mehals of Orissa. 3. Those of the Nerbudda 
valley andthe hills to the south of it. 4, Those of Chanda 
and the Godavari. 

The principal field is that of Raniganj, beginning about 
120 miles northwest of Calcutta, and extending northward 
about eighteen miles, with an extreme breadth of fourteen 
miles. This field Supplies about half a million tuns a year, 
ten times the yield of all the other fields together. The 
seams which are mined vary in thickness from 4^ to 35 feet, 
and are individually variable. Eighteen d istinct coal-bearing 
areas are enumerated in the several groups, but the most of 
them are so little explored that no trustworthy estimate can 
be made of their contents. In all the basins the coals are 
mostly concentrated in one bed of great thickness, consisting 



of alternations of coal and shale, and the beds thin out ra- 
pidly to the west. In the Raniganj field, where the forma- 
tion attains its maximum thickness, the upper group is 5,000 
feet thick, the lower 2,000, each containing several seams of 
coal. To the west the upper group is replaced by recks con- 
taining no coal, while the lower diminishes greatly in thick- 
ness. 

Scarcely anything is known of the Upper Assam fields save 
that there are several seams and the coal is of excellent 
quality, containing only two to five per cent of ash. Unfor- 
tunately these deposits are almost at the extreme east end 
of the Assam valley, in a country thinly inhabited and hard 
to be got at. Some of these coals are said to coke while 
burning; but with this exception, the Indian coals are all 
free burning and will not form coke. Generally, too, they 
are very lean, containing from ten to thirty per cent of ash. 
For mechanical purposes, they are little more than half as 
valuable as English coals, and are consequently unfit for use 
in sea going vessels, owing to the great bulk and the labor 
of handling. Unless they can be made available for smelt- 
ing purposes, especially for iron, the demand for them will 
be restricted almost entirely to railway use, river steamers 
and stationary engines. It is hoped, however, that with pro- 
per selection and care they m ay be made available in the 
manufacture of iron ; in which case the greatest possible im- 
pulse will be given to coal mining, and there is reason to 
believe the immediate future will bring to India an iron age 
of productive wealth compared with which the barbaric 
splendor of the past will be as nothing. 

Unlike the ores of the rarer metals.those of iron are wide- 
ly and generously distributed throughout India, some of the 
deposits being unsurpassed in quality and abundance. The 
more valuable of these deposits are of magnetic and specu- 
lar ores and red hematite, in beds or veins among metamor- 
phic sub cr/staline rocks ; for size and character, they re- 
mind one of the iron mountains of Missouri. There are, be- 
sides, clay iron ores in the coal-bearing strata and beds of 
brown hematite in other stratified ro -ks ; also surface de- 
posits of magnetic iron sand, and nodules of brown hematite, 
which supply the ores chiefly used by the native smelters. 

The most remarkable deposits are near Salem, in the 
Madras Presidency. Tbey consist of immense beds, from 
fifty to a hundred feet or more in thickness, the outcrop ex- 
tending frequently for miles. One of these forms the ridge 
of ahill 1,500 feet high and four miles long. Another hill of 
equal length, not far distant, contains five bands of magnetic 
ore, from twenty to fifty feet thick, which can be traced all 
round the hill. These are but two instances out of many 
that might be cited from this locality. At Lohara, in the 
Central Provinces, a hill two miles long and half a mile 
wide appears to consist entirely of specular and magnetic 
oie which yields 70 per cent of metallic iron. 

The deposits of hematite, though on a less imposing scale, 
are often of great extent and richness. The clay iron ores 
are similar to those of the English coal fields, and the quan- 
tity large. A great number of specimens from the Rani- 
ganj field yielded on assay an average of 39 per cent of 
iron. Thus far the few attempts to manufacture iron in 
India on a large scale have, for various causes, resulted in 
failure. There is no reason to doubt, however, that the diffi- 
culties will be overcome, and these vast beds of iron ore be 
made the sources of immense industrial activity and wealth. 



The Next Fair of tbe American Institute. 

We have received the usual pamphlet containing the an- 
nouncement of the 43d fair of the American Institute. The 
exhibition will be held in the same building as last years' 
on Third avenue between 63d and 64th streets in this city, 
and opens, for the reception of machinery, August 17, 1874. 
Goods will be received from the 31st of the same month,and 
the formal opening to the public takes place on the 9th of 
September. Unless it be deemed expedient to continue the 
fair an additional week, the 14th of November is designated 
as the closing day. 

Some changes have been made in the classification of en- 
tries, and the number of awards has been increased to nine. 
They now consist of gold medals of honor and progress, 
a medal for taste, a silver medal, a bronze medal, diploma, 
and special diplomas for continued superiority and excellence 
and for cooperation. 

We would remind intending exhibitors of the necessity of 
early preparation. There is plenty of time afforded, to have 
everything in readiness before the fair opens, and so to avoid 
the confusion which usually occurs during the opening 
week. 



Cincinnati Industrial Exposition. 

The success of tbe expositions held annually in Cincinnati 
for the past four years has justified the managers in enlarg- 
ing their space and extending the field of operations. The 
very elaborate circular now before us contains over 900 
premiums to be awarded for excellence in all departments 
of manufactures, domestic industry, agriculture, science.and 
art. Although the space at the disposal of the management 
is very large, it is desirable that early application be made 
for allotments, as the wish to exhibit at these expositions be- 
comes more and mote extended. The buildings will be 
open for the reception of goods from August 3 to Septembar 1 
and the exposition will open to the public on September 2 
and will remain open till October 3. Applications for in 
formation and documents must be addressed to W. P. An 
derson, Secretary, Cincinnati, O. 



Powdered chalk, added to common glue, strengthens it 
A glue which will resist the action of water is made by boil- 
ing one pound of glue in two quarts skimmed milk. 
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CASTING THE STANDAED METER. 
Some time ago we gave a brief account of the labors of the 
International Metrical Commission in Paris, with regard to 
the determination of the exact length, properties, etc., of the 
standards to be used as the basis of the metrical system of 
weights and measures, in nearly all the countries of the 
globe. The metals fixed upon for the alloy were iridium 
and platinum ; and about a year ago, the former component 
in its proper proportion, some 55 pounds, was prepared in the 
laboratory of M. St. Claire Deville. 

Quite recently the ingot from which the standards are to 
be made was cast, the utmost care being taken to secure a 
perfectly homogeneous alloy. 
The platinum together with the 
iridium was melted in quantities 
of 22 pounds. The ingots thus 
formed were cooled, cut in pieces, 
and again melted, 176 pounds at 
a time. These masses were again 
cooled and once more cut up and 
finally run into a single block. 
The work was done at the 
Conservatoire des Arts et Metiers 
in Paris, and occupied two hours. 

We give herewith an engra- 
ving, extracted from La Nature, 
showing the furnace used. The 
apparatus is the largest of the 
kind ever constructed, and it has 
served to prove that the lique- 
faction, by heat, of great masses 
of platinum is no longer an ob- 
stacle to Science. The lump of 
metal, when inserted, measured 
44 - 8 inches long by 6 '6 inches 
broad, and 3 '1 inches thick. Its 
value was $50,000. and it was 
the largest quantity of platinum 
ever melted at a single time. 

The crucible was made of Stint 
WaaBt stone, a large grained cal- 
careous material, containing 
about five per cent of silex, and 
lightly pulverulent. When the 
platinum was melted, in a cavity 
hollowed in the Btone, the car- 
bonic acid (due to the heating of the mineral) only became 
disengaged on the edges of the liquid mass, and did not bub- 
ble up through the same. The decomposition of the lime- 
stone took place through a depth of about 6 of an inch, so 
that the metal rested on a bed of lime of quite considerable 
t hickness. 

At each extremity of the crucible were openings through 
which the platinum, cut up as we have above described, was 
passed. As soon as the seven oxyhydrogen burners were lit, 
the fusion began with great rapidity. Through openings 
left for the purpose, the aspect of the melted metal could be 
observed. It appeared of a brilliant silver white, as fluid as 
mercury, and having a mirror-like surface. Large and very 
brilliant flames also burst forth from the side orifices of the 
crucible. The temperature of the mass was about 4,172° 
Fah. 

The numerous small tubes shown in the engraving serve 
to lead the gases to the burners, and each set springs from a 
copper sphere. The consumption of oxygen was about 3,327 
cubic inches to a pound of platinum. During the melting, 
the ignited products arising from the vessel were carefully 
examined by means of the spectroscope. Some traces of 
TH*adium, it is said, still exist in the alloy. It is stated that, 
in preparing the iridium, enough osmium was obtained to 
make 22 lbs of osmic acid, one of the most deadly 
poisons known. The above quantity, M. Deville 
said, in addressing the French Academy, was 
enough to kill every person in the world. The 
block, after being rolled to 77 times its present 
length, will be cut into rectangular bars and formed 
to the proper standards by accurate mathematical 
measurements. 



work " Heat as a Mode of Motion " will remember that the 
thermo-electric battery was the thermometer used in the en- 
tire course of brilliant experiments described in that volume. 
Save for purposes of demonstration, the thermo-electric 
pile has been of little practical value. It has played no part 
in industrial operations, 'hough attempts thus to utilize the 
current have not been wanting. Farmer exhibited two mo- 
dels at the French Exposition of 1867, of ingenious construc- 
tion, but they lost their power rapidly, and the bars, being 
excessively fragile, broke in cooling. In 1869, Becquerel 
presented to the French Academy a battery constructed by 
MM. Clamond and Mure, of couples of galena and iron 




FURNACE FOB MELTING PLATINUM. 

plates, in which, however, the current gradually weakened 
because of the augmentation in the resistance of the appara- 
tus. As this invention formed the basis on which the re- 
markable device which we are about to describe is founded, 
it may be well to notice more carefully its defects and the 
means taken to cure them. The difficulties lay, first, in the 
oxidation of the contact of the polar plates with the crystal- 
Fig. 1. 




THE CLAMOND THEEMO-ELECTBIC BATTEBT. 

In 1821, Professor Seebeck, of Berlin, discovered that by 
soldering together a bar of bismuth and a bar of copper, and 
applying heat to the junction, an electric current was gene- 
rated of sufficient intensity to be plainly indicated by the 
galvanometer needle. To this current and couple, he gave 
the name of thermo-electric, in order to distinguish them 
from the bydro-electric or ordinary current and couple. The 
thermo-electric current is ascribed by Becquerel to the un- 
equal propagation of heat in the different parts of the cir- 
cuit, since, when all the portions of the latter are homoge- 
neous, no current is produced on heating, because the heat 
1b equally propagated in all directions. As compared with 
the hydro-electric current, the electro-motive force is very 
small, producing but feeble chemical action. 

It is unnecessary to enter into the details of past investi- 
gation into this , subject, since a reference to any standard 
work on physics will afford all necessary information. The 
principal application of thermo electricity is to be found in 
the thermoelectric battery, which accumulates the tensions 
produced, in a circuit composed of several metals, when the 
alternate solderings are heated, the others being kept at con- 
stant temperature. This battery, in the form of Nobili's pile, 
employed in connection with a galvanometer, is used in Mel- 
loni's thermo-multiplier for measuring temperature, the 
the slightest differences in which it indicates with unfailing 
accuracy. Those of our readers familiar with Tyndall's 



ized bar under the influence of heat. Second, in the split- 
ting of the bar of galena and its separation into different 
portions in planes perpendicular to its length. The result of 
M. Clamond's efforts to overcome that was the battery re- 
presented in our engraving — in perspective, Fig. 1, section, 
Fig. 2, and plan, Fig. 8. In order to get rid of the first 

Fig. 2. 
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trouble, he altered the mode of attachment of the iron plate, 
bending it back on itself irregularly bo as to present many 
re-entering angles. These are made to envelope the bar so 



that as the latter heated it expanded more than the surround- 
ing metal, and so forced itself all the tighter into the angles. 
This disposition will be understood from Fig. 3, in which B 
B are the bars, and L L the plates. The second difficulty of- 
fered greater obstacles, as it had been found that, when a 
thermo-electric body, either metal or metallic sulphide, is cast 
in a cold cubical mold, splitting ensues, paiallel to the faces 
of the cube. These divisions become visible after heating, 
and are supposed to be due to the extreme fragility of the 
body and its crystalization against the surfaces of the mold. 
In order to prevent the splitting, M. Clamond heated his 
molds to temperatures nearly equal to the fusing point of the 
thermo-electric substance, and 
employed couples made of an 
alloy of zinc and antimony (in 
lieu of galena) and his iron plate 
as before. This alloy he adop- 
ted on account of its good elec- 
trical conductivity, and because 
the temperature of its melting 
point rendered his method of 
casting easier. Iron he used in 
preference to copper or argentar, 
because it resists the effects of 
the alloy more effectually. 

The bars of alloy, as shown in 
our engravings, for which we are 
indebted to La Nature, are as- 
sembled in crowns and coupled 
for tension. These crowns are 
each composed of ten bars, B, 
Fig. 2, superposed and separated 
by collars of asbestos. The ap- 
paratus forms a cylinder, the in- 
terior of which 1b lined with as- 
bestos and heated by means of a 
pipe, A, of refracting clay, pierced 
with holes. The gas entering at 
T escapes through these orifices 
and mingling with air, which 
comes in at D, burns in the an- 
nular space between the tube and 
bars. The extremities of ea:h 
crown are held in clamps of cop- 
per fixed in two standards, shown 
separately at the left of Fig. 2, 
and at the front of the apparatus in Fig. 1. The crowns may be 
coupled for tension or for surface, the latter for each crown 
being 7 square feet, or 35 square feet for the entire battery. 
The Gerond regulator is used to render the flow of gaB uni- 
form : and thus arranged, the battery works for months with- 
out requiring the slightest attention. The apparatus exhibi- 
ted before the French Academy of Sciences uses one cent's 
worth of gas per hour to deposit 308 grains of copper in si- 
milar time. So that for fifty cents 2 2 pounds of the metal 
may be deposited. The quantity of electricity augments in 
proportion to the size of the bars, which are made of differ- 
ent dimensions, varying from half an ounce to nine pounds. 
Experiment also shows that, with an equal number of couples, 
the weights of copper deposited are proportional to the 
weight of the couples. 

Fig. 3. 




The battery, we understand, is now being used in the 
printing office of the Bank of France, and in the large photo- 
engraving establishment of Goupil, at Asni£res, giving re- 
markably successful results. 

— ««■■ «■ _ 

Epsom Salts and Sulphurous Acid In Dyeing. 

It has been long remarked that woolen goods dyed with 
aniline colors, and treated with Epsom salts, will stand the 
action of soap and soda, and the dressing process generally, 
better than when not so treated, or than when treated with 
any other substance. 

Dr. Reimann advises the use of Epsom salt on yarna to be 
dyed violet. By the action of soda, the magnesian salt is de- 
composed, with separation of insoluble magnesian com- 
pounds, which exert no action upon the coloring matter; 
any alteration in color by the alkali is thus prevented. 

All woolen dyers are agreed that, in dyeing with methyl- 
and dahlia- violet, the use of sulphurous acid is very advanta- 
geous. The colors are thus obtained of a brighter, clearer 
tint. 

It may be that, a partial reduction of the methyl-rosaniline 
to leucaniline having taken place, oxidation then effects the 
transformation of the latter into the former. — Dingier. 

A new life-saving invention has recently appeared in Paris 
in the shape of a durable garment which covers the entire 
body. It is made of rubber, and is provided with a flexible 
tube which has a mouthpiece. By blowing into the lat- 
ter, the person in danger inflates the garment, which buoys 
him up when in the water. 



) 1874 SCIENTIFIC AMERICAN, INC. 



July 18, 1874.] 



$f mvAiiit ^mmm. 



35 




PANELED HALL, NEAR THE ENTRANCE. 



SINGULAR FORMATIONS. No.l.— JEFFERSON'S TOBACCO BARN. No. 2.— ELFS BATU. 




HALL WITH THE WHITE PILLAR. 



ARCHED PASSAGE BETWEEN THE TWO HALLS 




LAEGE HALL, NEAE THE END OF THE CAVE. THE HANGING MAN. 

VIEWS IN FOUNTAIN CAVE, VIEGINIA. 



POMPEY'S STATUE. 
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FOUNTAIN CAVE, VIBGINIA. 

Though of much less extent than the Mammoth, Weyers, 
or other great caves which rank among the chief natural curi- 
osities of the United States, Fountain Cave, in Augusta coun- 
ty, West Virginia, is remarkable for many singular as well 
as beautiful formations, interesting alike to the student of 
geology and the tourist for pleasure. We give on another 
pages, series of illustrations, engraved from sketches madeof 
the most prominent features, from which a most excellent 
idea may be gained regarding the curious freaks of Nature 
within the recesses of the cavern. Many of the most deli- 
cate and fascinating attractions are not of a character to be 
adequately represented, so that the sparkle of the incrusta- 
tions and the myriad and ever changing forms of the stalac- 
tites and stalagmites must necessarily be left to be supplied 
by the imagination of the reader. 

One of the most striking portions of the interior is " Panel 
Hall," peculiar both for its size as well as for the odd mark- 
ings on its walls and roof, caused by the drippings from the 
rock. " Jefferson's Tobacco Barn" derives its name from a 
singular row of stalactites which resemble tobacco hung 
across a pole to dry. The "Tannery" has formations, the 
size of the largest side of leather, depending from the roof. 
" The Hanging Man" is a stalactite nearly seven feet long 
and located some ten feet above the floor, which, as will be 
seen from the illustration, looks very much like a suspended 
human body. " Fompey's Statue," a beautiful white forma - 
tion about two feet in hight, on a pedestal twelve feet high, 
bears a striking resemblance, when the light is held in the 
proper position, to a figure in helmet and antique dress. The 
group of stalactites and stalagmites given in one of the 
smaller cuts, is about thirty feet in total hight and very beau- 
tifully maiked. "The Elf's Bath" is a picturesque series 
of basins filled with pure sparkling water, in which it is easy 
to imagine that tka-jalveB or the gnomes which we read of in 
fairy lore may choose to disport. 

Although the existence of the cave had been suspected for 
several years, it was not discovered until four years ago. It 
is located seventeen miles northeast of Staunton, on the Che- 
sapeake and Ohio Railroad. Access to its interior has been 
made quite easy, and explorations may be c en ducted to a long 
distance from the mouth. 
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Tbe Transmission of Sound. 

To the Editor of the Scientific American : 

On page 177 of your journal is an account of the investi- 
gations of Professor Tyndall respecting the transmission of 
sound, and the varying distances at which the same soun4 
can be heard. I have a theory that differs from his, which 
at the same time, I think, accounts for all the phenomena 
therein stated. 

It is known that atmospheric air can hold a considerable 
quantity of watery vapor in suspension ; but the amount de- 
pends directly on the temperature. For example, at a tem- 
perature of 30°, air will contain 2 2 grains of water per cubic 
foot without being saturated. At a temperature of 90° it 
will require 145 grains per cubic foot to bring it to the 
point of saturation, or dew point. It has been observed that, 
when the atmosphere is saturated with vapor and about to 
deposit dew, sounds can beheardata great distance; where- 
as when it is devoid of moisture or far removed from the 
dew point.sounds can be heard but short distances ; in other 
words, the ability of the atmosphere to transmit sounds is 
directly as its proximity to the point of saturation. The fol- 
lowing case will illustrate : On a certain occasion the puffing 
or exhaust steam of a locomotive, in starting a train, was 
heard distinctly six miles. This occurred in the winter sea- 
son and on a day when there was neither wind nor sun,aad I 
am certain the atmosphere was near the point of saturation, 
for it was a dark, hazy morning, juat before a misty rain 
storm. A few days subsequently, the same sound, over the 
same course, was entirely inaudible at a distance of three 
quarters of a mile. This, too, was on a cold, cloudy, still 
day, and the atmosphere must have been devoid of moisture, 
as it was a day in which electrical action could be readily 
excited by stroking the hair with a comb, or a garment with 
the hand ; and it is well known that, in order to excite 
electrical action.there must be an entire absence of moisture. 

This readily accounts for the phenomena of Professor 
Tyndall. He states that, on a hazy day, his fog horn could 
be heard twelve miles dead to wind ward, whereas on a clear, 
warm .sunshiny day .neither horn nor gun could be heard two 
miles. On the former day, it is evident tbe atmosphere was 
near tbe point of saturation ; but on the latter day, the sun 
was shining hot. This would raise the temperature of the 
air and remove it from the point of saturation, as it requires 
a greater amount of water to saturate it at the high tempera- 
ture. "But," he adds, "a cloud obscuring the sun, the 
sound began to be audible and became louder and louder till 
sundown, when it had increased fortyfold." It is evident 
that as the sun became obscured, the atmosphere began to 
cool, and therefore came nearer the dew point, and in that 
proportion the sound became more audible. 

This theory can be verified by many ordinary observations. 
For example, it is known that sounds can be heard more 
readily at night than in the day time; and it is likewise 
known that the atmosphere is then nearer the dew point. It 
is also regarded by many that the hearing of sounds a great 
distance, as the running of trains, is a sign of an approaching 
storm, and this is only an indication that the atmosphere 
is becoming saturated with moisture. Violinists are also 
aware that, when electrical action can be excited, as by 
stroking the fur of animals, their instruments lack power; 



and that is only an indication that the atmosphere is de- 
void of moisture. 

Respecting the theory of Professor Osborne Reynolds that 
sound is refracted or bent upward under certain conditions.it 
does not follow that such is the case, because sound is heard 
more distinctly from an elevated location than from one near 
he earth. If the observer be in an elevated place, besides the 
amount of sound passing directly to him, the earth would re- 
flect a large additional volume. That could not be the case if 
the observer were near the earth, as the reflected sound would 
be intercepted by objects near the earth. Besides, if sound 
is refracted similarly to light, by certain varying tempera- 
tures, etc., why should light be refracted or bent downward, 
enabling us to see the sun before it has arisen and sound be, 
bent upward, as it would seem that similar causes should 
produce similar effects in both cases ? 

Professor Osborne Reynolds seems to have pretty clearly 
demonstrated that sounds can be more readily heard from an 
elevation than near the ground, and infers that the sound is 
bent upwards. But suppose, in the place of the sounding 
body.a loaded shell be placed and exploded. An observer in 
an elevated position would be much more likely to receive 
injury than one on the ground, not because the course of the 
fragments of the shell is bent upward as they radiate from 
the point of explosion, but because the force of the explosion 
seems-to be directed more upward than horizontally, on ac- 
count of the reactionary force of the earth. 

Bridgeport, Conn. F. G. Fowler. 
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A Simple Ear Trumpet. 

To the Editor of the Scientific American : 

I am afflicted with deafness, so that I cannot hear a con- 
versation carried on in an ordinary tone of voice. In order 
to assist my hearing, I have constructed an apparatus which 
enables ordinarily deaf persons to hear a lecture or a ser- 
mon.or to enjoy a theatrical performance. 
The horn is made of paper (two thicknesses) with some 
ornamental paper covering the 
exterior and interior. It is 
shaped over a confectioner's 
"pyramid mold," of the hight 
of 18 or 20 inches, and width, at 
the large end, of about 15 or 16 
inches. 

At A, it is surrounded by a 
strong brass wire, of which one 
end is inserted into the upper 
end of the stand, which has a 
hole bored in it sufficiently large 
for the wire to act like a pivot. 
A flexible tube, B, of any desira- 
ble size, is attached to the small 
end of the horn, and ends in a 
mouthpiece of horn or gutta percha, connected with the ear. 
C is a cross piece with holes bored into each end which en 
ables one, by turning, to elevate the horn, and D acts as a 
supporter and also as an elevator if desirable. The rest ex- 
plains its* If. As this simple device is probably net patentable, 
I give it to those unfortunates who are similarly afflicted. 
Sacramento, Cal. John Eitel. 




The Spiral Theory of Physical Phenomena. 

To the Editor of the Scientific American : 

I once saw a juggler take a long cord, fastened at its fur- 
ther end a few feet above the floor, and by quick movements 
of the other end in his hand produce the appearance of a re- 
volving spiral, having a pitch and diameter which varied at 
the will of the mover. I then thought and said : That sug- 
gests an explanation of the wave theory of sound and light. 

Just now, in looking over Chambers' Encyclopedia, I came 
upon the article on sound, and was startled by the appear- 
ance of a diagram of the above described movement in ex- 
planation of the wave theory, but my eager search for an in- 
timation of my screw theory was unrewarded ; and I came 
home to copy the above description, and the following out- 
line from a manuscript written a few months ago (although 
I have a sketch of the theory written in February, 1872) ; and 
I now present the idea for consideration and, as I confidently 
anticipate, verification. 

Briefly, my suppositions are (1) that the ultimate ether 
molecules have a constant rotation upon their axes, with po- 
larity ; (2) that the intermolecular spaces contain the elastic 
magnetic fluid ; (3) that any disturbance of their equilibrium 
occasions rather an accelerated axial rotation of the mole- 
cules with decrease of temperature, or a retarded rotation 
with increase of temperature ; (4) that any change of initial 
molecular velocities is accompanied by a progressive rota- 
tion at right angles to the plane of the disturbing impulse ; 
(5) that the actual progression is limited to the vicinity of 
the impulse, while the apparent progression continues until 
obstructed ; (6) that the velocity of the helical revolutions, 
or progressions, is determined by the impulse, and continues 
in the same time for the same impulse; (7) that all observed 
phenomena are manifestations of personal presence and 
character in effecting the action and interaction of the fluid 
and the molecules, with and upon the cosmic dust. If hy- 
drogen gas is a metal in particles, there can hardly be any 
particular objection to the word "dust" as generally de- 
scriptive of cosmic substances, in distinction from the ether 
and the fluid. 

The formulated suppositions are, as you will observe, 
partly adopted and partly speculative, the theory arising in 
the described manner several years ago; from that time to 
this, my desultory reading and observation have often ap- 
peared strikingly to confirm my conjecture ; and just now, as 
I read your articles of June 13 on " The New Theory of 



Quanti valence," and " Refraction of Sound," I for the hun- 
dredth time thought " my spiral theory makes these points 
clear; strange that some one does not see it!" When Mr. 
Proctor was lecturing in this city, I hastily put together 
these formula to bring; them under his notice through one of 
our daily papers, but the editor was suddenly called out of 
town that morning, and the article slumbered in his drawer 
several days past the time when I wished it to appear. I re- 
produce it mainly now.and wish you to notice the coincidence 
between parts of it and the closing paragraph of your article 
on quantivalence. 

In view of my inexperience as an experimenter, and want 
of knowledge as an investigator, I may appear presumptu- 
ous in my suppositions, but I fall back upon my inherited 
Yankee right to guess, even to the degree of thinking that 
physical facts generally will lje found in accordance with the 
formula ; while I venture particularly to suggest, for in- 
stance, that the string of a musical instrument does not vi- 
brate, but does gyrate, and that the sound is due the given 
velocity of rotating helices of proper sized ether molecules 
in appropriate polar relations to the dust, suspended at a 
suitable temperature in the magnetic fluid. Reed , pipe, and 
vocal sounds are likewise gyratory, and are perhaps pro- 
duced as water is twisted by angle of exit and friction on 
leaving the hydrant faucet ; for example, in a flute, the high 
tones result from entrance at a proper angle, high velocity, 
small friction, and exit at a fine pitch of spiral, while the 
lower tones have different angles, lower velocities, greater 
friction and exit at a coarser pitch of screw ; the trombone 
may be similarly explained, the " mouthing" consisting in 
giving the right twist and size to the rope of air. 

Put a bright iron screw in rapid revolution, and you will 
have a striking illustration of the apparent movement of 
light in waves and emissions, light thus arising from a 
change in the velocities and other enumerated conditions of 
the molecules, and of the fluid and dust ; and the phenomena of 
reflection, refraction, and polarization of light will Boon find 
clear explanations on the spiral theory. 

The solar spectrum with its Fraunhofer lines may thus be 
said to be an untwisting of the ray thread to show its col- 
ored strands, which also, being untwisted, throw out the en- 
tangled dust which casts its shadow lines across the field. 

The electric current will also be found a helicoid, and the 
bare statement of this proposition is startling in its sugges- 
tion of many well known analogies which send in spiral 
thrills of quick succeeding sense, and the pleasing thought 
that now at last we have the clue long Bought. 

Whirlwinds and waterspouts need only to be mentioned 
to bring at once the thought of spirals.grand and awful, and 
waves may readily appear before the mind aB formed by 
nearly horizontal screws, whose pitch, diameter, aBd speed 
decide if ripples, billows, or great water hills shall in pro- 
cession move. 

This given theory embraces the small and great, the gen- 
eral and particular, the seen and unseen ; therefore it may 
be humbly anticipated that the displayed cross section of a 
cord of light would afford a clear illustration of all aerolites, 
asteroids, satellites, planets, suns, and stars, as viewed 
from the axis of the rotating helicoid Universe. 

W. Stores How. 



Foal Wells. 

To the Editor of the Scientific American : 

My well, though yielding in general very good water, will 
occasionally get foul both to taste and smell. I suppose all 
wells are liable to the same difficulty. Generally it results 
from some body, a potato or other vegetable, or (still worse) 
an animal substance, which has accidentally found its way 
into the water. But sometimes no cause is apparent. I use 
common wood charcoal, which I pound quite fine in a cloth 
bag and throw into the well — one or two quarts in quantity. 
But this, though efficient, and finally settling to the bottom, 
requires one or two days for the process, and will sometimes 
occasion inconvenience by choking up the valves of a pump 
connected with the well. If any of your readers practise a 
better method, I should be grateful for the information. 

Being obliged to continue using the water in spite of its 
ill smell and taste, it occurred to me to boil it for five 
minutes. This I did at evening, boiling a bucketful for 
drinking the next day and allowing it to cool over night. 
The result was very satisfactory. The water was delicious — 
perfectly sweet and pleasant, even without ice. 

Englewood, N. J. J. V. B. 

m «« i m 

The Growth of Timber. 

To the Editor of the Scientific American : 

I send you a small piece from my flagstaff, recently 
erected ; before it was trimmed, its diameter was fourteen 
inches at the base, and its length sixty -six feet. 

When you examine the closeness of its concentric rings 
63 in three quarters of an inch, you will not be surprised to 
learn that it was 230 years growing, that is, that it was 
living in the time of Oliver Cromwell. 

When we consider that the straight and tall growth of the 
pine depends on its being so crowded by other trees as to 
have all its foliage grow at the top, while the lower branches 
die for want of light and air, and that the ground room is 
insufficient to support roots enough for the growth of much 
top, we may conclude that the growth of the wood for a 
tall, straight tree must necessarily be very slow, and that 
many years are required to produce one of much thickness. 
If, then, such a small tree be two hundred and thirty years 
old, what must be the age of some used for large masts ? 
Cannot some of your correspondents tell of some pine trees 
500 or 1,000 years old? H. M. S. 

[The concentric circles in the specimen are wonderfully, 
regular and close. — Eds.] 
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SCIENTIFIC AND PBACTICAL INFORMATION. 



HOW TO KILL GRASSHOPPERS. 

Reports of Western railway trains stopped by grasshop- 
pers are apt to be taken by Eastern people as samples of 
Western humor rather than as statements of actual fact. 
Similar incredulity was manifested on the other side of the 
Atlantic, a few days ago, when a telegram came from Algiers 
telling of the delay of a train from Oran, six hours, for the 
same cause, namely, the accumulation of grasshoppers on 
the rails. But it was no joke. The grasshoppers are as 
great a pest there as they are in some parts of the Far West, 
and just now they threaten the utter destruction of the 
growing crops over considerable areas. 

Many plans havo been tried for their suppression, the most 
successful, according to a circular of instruction lately is- 
sued by General Chanzy to the generals of division and pre- 
fects of Algeria, being that employed in Cyprus. By this 
plan the attack is made neither on the eggs nor on the fully 
developed insect, as practised elsewhere, but during the in- 
termediate or wingless period of their development, a stage 
beginning about a month after the eggs are hatched, and 
lasting three or four weeks, during which the " crickets " 
wander about in compact masses and are easily taken in V- 
shaped traps open to the line of march. The sides of the 
traps are made with strips of silk a hundred yards long and 
two or three feet wide firmly attached to poles set in the 
ground. The bottom edges of these walls of silk are banked 
with earth so that the crickets cannot crawl under them, and 
the upper edges are waxed or bordered with oiled silk, 
which prevents their climbing over. As they have no wings 
to escape with, they are forced to mass themselves at the 
apex of the system (as it is called) where they tumble into a 
trench edged with plates of zinc, which offers no foothold, 
so that they are effectually trapped. When the trench is 
full the insects are covered with earth, and the system is 
move! on to continue the work of destruction elsewhere. 
Upwards of 7,000 cubic yards of grasshoppers were thus de- 
stroyed in Cyprus in a single season. With the conversion 
of our Western plains into farm lands, it is becoming more 
and more necessary to combat the grasshopper plague on a 
grand scale. Our farmers will do well to profit by the expe- 
rience of the East. 

VANILLA FROM PINE TREES. 

There has recently been submitted to the French Academy 
some small crystals which are the pure aromatic principle of 
vanilla. These, it is remarkable to note, were extracted from 
conifers. The cambrium of the latter contains a crystalized 
glucoside, coniferine, which MM. Tiemann and Haarmann 
consider represented by the formula C 16 H 88 18 4- 2H 2 0. Sub- 
mitted to the action of emulsion, the coniferine separates 
into glucose and a component crystalizing in fine prisms 
which melt at 163'4° Fab. The latter material is readily 
soluble in ether, less soluble in alcohol, and insoluble, or 
nearly so, in water. It contains C 10 H 18 O 3 . Under the in- 
fluence of oxidizing agents, the product of the fermentation 
undergoes a remarkable change. In warming it with a mix- 
ture of potassic bichromate and sulphuric acid, it disengages 
first ethylic aldehyde, and then an acid substance soluble in 
water, which may be separated by agitating with ether. By 
evaporating the latter, star-shaped crystals are obtained 
which melt at 177 '8° Fah., and which are identical with the 
aromatic principle of vanilla. The formula is C 8 H 8 O 3 , 
which corresponds exactly with that attributed to the aroma- 
tic extract of vanilla. 



NOVEL IKPBOVEMENTS IN STEAM BOILEBS. 
Mr. Charles H. Haswell, a well known engineer of this 
city, has recently patented a new steam boiler which presents 
many valuable points of advantage, and which appears to be 
well worthy of the examination of steam users generally. 

It is hardly possible to enter into the details of the inven- 
tion without the aid of illustrations. In the improved boiler, 
the principal features consist in inclined tubes, which extend 
transversely across the boiler and slope from the central flue 
down to the two side flues. By this arrangement, a trans- 
verse area required by the area of grate surface, the area of 
heating surface, and the volume of the steam chamber above 
can all be obtained without prejudice to the hight of the fur- 
nace below, and without involving an impracticable length 
of boiler. The tubes can also be readily removed and re- 
placed, and the necessary work can be prosecuted within the 
boiler. A vertical diaphragm is Introduced in the return 
flue, which serves to direct the products of combustion so as 
to admit of the base of the smoke pipe being located at any 
portion of the length of the boiler, a matter of great conveni- 
ence in the construction of sailing steamers. The smoke con- 
t> ■ .'ions are arched, and consequently afford the required 
■■ ngth without bracing. 
'.r. Haswell has also patented another invention relating 
tu steam boilers having a steam chimney — notably marine 
boilers — which has for its object to strengthen the boiler 
and to brace the chimney. It consists in retaining the boiler 
shell between the outer shell and the inner shell of the steam 
jacket, and jointing it to the latter instead of cutting it out 
as heretofore. The reclaimed portion is perforated, so as to 
allow a free circulation of the steam between the boiler pro- 
per and the steam chimney. Mr. Haswell is of opinion that 
the usual removal of this part of the boiler is a cause of 
weakness, which is obviated by his invention ; while, at the 
same time, he secures increased strength to the chimney and 
adjacent portions. 

Both device seem to us practical and useful, and there is 
little doubt but that they will meet in practice with that ready 
appreciation from steam engineers which is so confidently 
expressed by them on an inspection of the inventor's models. 



Natural Gas for Puddling;. 

A novel feature in iron working has been introduced re- 
cently by Messrs. Rogers & Bruchfield, of the Siberian Iron 
Works, Pittsburgh, which consists in the application of gas 
from a gas well as fuel. Their mill is situated at Leechburg, 
Armstrong county, and is devoted to the manufacture of 
sheet iron. The well is situated on the opposite side of the 
Eiskiminetas River from the works,and is 1,200 feet deep. The 
gas is let from the well through steam, pipes into a horizontal 
cylinder, with safety valve nearby, and thence across the 
river to the mill. Here it is fed under the boilers through a 
horizontal pipe, running longitudinally their entire length, 
pierced with small holes. A very perfect combustion is se- 
cured in this way. It is fed in the puddling and heating fur- 
naces in like manner, through a pipe in the rear of the fire 
bridge, but here the combustion is not so perfect, and consid- 
erable black smoke is seen issuing from the stacks. An am- 
ple supply of gas is furnished by the well, and at a very re- 
gular pressure, which has not been measured, but is thought 
to be over 30 lbs. The volume of gas used is easily con- 
trolled by cocks, and can be adjusted for various purposes 
with the utmost nicety. "Mr. Rogers estimates that the sav- 
ing to them in fuel amounts to $700 per week and states that 
they obtain 33} per cent more yield from the metal than they 
did when using coal — at the same time producing an article of 
very superior quality, on account of the purity of the gas. The 
firm Is now manufacturing an article of tin plate, which they 
claim to be equal, if not superior, to any manufactured abroad, 
which they could not do when using coal. The well was bored 
for oil originally, and had been in existence some four years 
when the idea was conceived to utilize its gas in this way, 
four months ago. 

Our readers may remember that on page 370 of our last 
volume we gave an account of the gas wells of New York 
State, as presented by Professor Wurtz, who shows that there 
are three belts of gas wells running across this State. In 
view of the successful application of natural gas to puddling 
in Pennsylvania, he suggests a trial boring here. "Think," 
he says, " what a noble thing 1 may be before us : should 
we find ourselves able to tap and draw from stores of gas pent 
up under the Catskill range, conduct this gas to the brink of 
tide water along the Hudson, and operate therewith upon the 
pure limonites of Putnam, Dutchess and Columbia, and the 
magnetities of OraDge and Rockland, Champlain and the 
Adirondacks. " Making two blades of grass grow where 
one grew before " would be a feeble figure of speech to ap- 
ply." 

m m ^ 
Hygienic Treatment or the Aced. 

Mr, Habershon, in a clinical lecture at Guy's Hospital, 
London, referring to the case of an old man, remarked : 
" The man died simply from the shock produced by coming 
out into the cold and fog, which, though only an inconveni- 
ence to us, was sufficient to lead to a fatal result on one whose 
circulation had become enfeebled, and whose vital force had 
so nearly lost its power. I am reminded, by this case, of an 
instance of longevity communicated to me by a gentleman 
the other day. His mother, who had died at the age of one 
hundred and two, during the winter months ' had refused to 
get up, saying that she was only warm in bed.' I have no 
doubt that it was owing to this uniform, warm temperature 
that she lived so long ; and I mention the instance as a re- 
commendation for you, when you have to prescribe for old 
people, to advise that they be kept warm. You should also 
look carefully after their nourishment. Old people cannot 
eat large meals ; therefore they must take them more fre- 
quently. Many old people will wake up about three or four 
o'clock in the morning. It is a good plan that they should 
have some nourishment then ; otherwise the interval between 
the night and morning meals is too long for their declining 
strength. It is by care in such minutiae that we may prolong 

the life of the aged." 

— ■ ^ ■ ♦ > ^ — 

The magnetization of Steel. 

If a recently tempered steel needle be introduced into a 
magnetizing bobbin connected with a battery of constant 
current, battery and bobbin comprising the circuit, it ac 
quires a total determined magnetism at the end of a period 
which appears not to exceed that of its introduction. On 
slowly withdrawing the needle, it is found to retain residual 
magnetism which, together with the total magnetism, in- 
creases with each repeated introduction until a limit is 
reached. The needle may be magnetized in the bobbin by 
three other methods: 

1. Establishment. — Introduce the needle ; establish the cur. 
rent ; slowly withdraw the needle. 

2. Interruption. — With a closed circuit introduce the needle 
slowly ; break the current and withdraw the needle. 

3. Instantaneous Charge. — Introduce the needle ; establish 
and break the current ; withdraw the needle. 

Repetitions of any of these three processes (all things being 
equal) insure an augmentation of the needle's magnetic 
moment. 



Qualities most Estimable in the Rose. 

A rose, taking all things into consideration, is, perhaps, the 
most splendid of flowers. Throwing aside the national af- 
fection for our emblem, the rose is appreciated for itself. It 
has qualities peculiar to itself. It is beautiful, from the mo- 
ment when the color peeps from Its green covering, until its 
flower is complete — handsome in all its stages. Its perfume 
is unequaled ; and whether it be a single bud or bloom in the 
hand, a bush in the border, a tree on the lawn, or climbing 
the pillar, or winding around the archway, or covering the 
front of a house, it is equally admired. 

In estimating the various qualities which give value to the 
rose, we are almost inclined to place that of continual bloom- 
ing first, even before perfume, although without this a rose 
loses its great charm; but continuous flowering is of so much 
importance, the prolonging of the beauties of the garden is so 
essential, that we think it pf more consequence than any other 
feature. See a garden, liberally planted with summer roses, 
in a blaze of beauty in June or July, and it is a second para- 
dise ; but what is it before or after that period 1 The rose 
trees bereft of adornment are eyesores ; they are, in fact, in 
the way until they bloom again. But see the same or 
another garden, judiciously supplied with continuous bloom- 
ing roses of the nature of the common China, and we have 
them in flower the last of all our favorites. A frost that will 
kill down dahlias to the ground will only injure the flowers 
of the rose ; the buds are scarcely damaged, and it is not an un- 
common thing to see continuous blooming rotes flow tringin a 
mild autumn up to Christmas ; and be it r membered that we 
have now hundreds of beautiful varieties poatesaing this valu- 
able quality. 

We now come to a quality which U of more impor'ancj 
than it at first seems — nam-ly, thickness of petal Ttie ad- 
vantages of this are, first, that, whatever be the calor, it is 
more dense than it can be in a thin pe'al ; 1 u' apart from the 
superiority of color, thick petals are m re lasting than thin 
ones, and sun and winds have less effect upon them. A rose 
with thick petals will remain perfect for days, while thin 
ones are burnt or shrivelled in a few hours ; and we hardly 
know of a more disagreeable fault than speedy decay. To see 
the ground strewed with petals in a few hours, and the plants 
disfigured by the remains of decayed flowers, is very far from 
pleasant, and this is inevitably the case with thinly petaled 
roses. 

Upon the whole, the qualities of a good rose are — continu- 
ous blooming ; thick.smooth-edged petals ; flowers round ,f orm - 
in g half or two thirds of a ball, very double and full-faced, very 
symmetrical and imbricated ; wood short- jointed ; color dense, 
that is, whatever its shade be, the color decided ; and, if striped 
or blotched, the stripes or blotches well defined. — The Farm- 



The Largest Locomotive in the World. — A correspon- 
dent states that the largest locomotive in the world is the 
" Pennsylvania," on the Philadelphia and Reading Railroad. 
The principal dimensions of this engine are as follows: 
Diameter of cylinders, 20 inches ; length of stroke, 26 inches ; 
number of driving wheels, 12 ; diameter of drivers, 4 feet ; 
and the weight of the engine alone is 60 tuns. 



Training of Boat Rowers. 

At some of the colleges the training of the racing crews is 
about as follows : 

In the morning an easy walk of an hour's length, at noon a 
quicker walk of half a hour, and in the afternoon a pull of 
seven or eight miles, after which comes a bath and a good 
rubbing down. The system of diet is rather one of proscrip- 
tion than prescription. Certain articles well known to be un- 
wholesome are proscribed. Other things may be eaten. Pas- 
try, tobacco, coffee, pork, and all stimulants are ruled out. 
The crew pulled a plain forward and back stroke, with no 
special pretension to style or scientific points, making general- 
ly 32 strokes to the minute. 



Car Couplers, Draw Bars, and Buffers. 

It appears from the discussions of the Car Builders' Asso- 
ciation that the members are not quite decided as to which 
of the various devices for couplers, draw bars, and buffers 
they ought to recommend for general adoption. The subject 
is regarded as one of great importance, and is continued for 
another year. 



Recently Planted Treks and Shrubs in Hot Wea- 
ther. — This is a trying time for young trees. Those that 
were set this spring, and have appeared to be " doing well 
thus far, may succumb to the long continued drought and 
heat of midsummer. It is safest to mulch all young trees ; 
but where this has not been done, all those that show signs 
of Buffering should be attended to at once. A timely mulch- 
ing may save the tree. It makes but little difference what 
material is used so that the soil around the tree is prevented 
from losing its moisture by evaporation. Stones, if most 
convenient, will answer as well as anything. If the trunk 
is fully exposed to the sun, it should be protected from in- 
tense heat. A couple of boards, tacked together like a trough 
and set up against the trunk, will furnish the required shade ; 
or the trunk may be bound with a hay rope, or be loosely 
strawed up as for winter protection. 



A correspondent, J. H says : " I consider the Scienti- 
fic American to be an actual necessity in my shop, and I 
do not intend ever to be withrut it. I have gained more in- 
formation from it than from all other papers and books com- 
bined. I have been a cone'ant reader of it for nearly thirty 
years, and you may put me down for a life subscription." 



Cement for Caustic Lte Tanks. — The tanks may be 
formed of plates of heavy spar, the joints being cemented to- 
gether by a mixture of 1 part of finely divided caoutchouc, 
dissolved in 2 parts of turpentine oil, with 4 parts of powdered 
heavy spar added. 



Chakles Merrill & Sons have jut-t completed, for the 
Lallance and Grosjean Manufacturing Con; pai y, of this pity, 
the well known manufacturers of stamped tin ware (kLown 
as French tin ware), the largest drop precs, we b.lieve, yet 
made, it having a hammer and die 36 inches in diameter, 
weighing 2,000 pounds, and falling 3 feet 6 inc'.es. The 
base of the drop weighs 6 tuns, and its elevation is about 
12 feet, 
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IMPBOVED HAT AND COTTON PEESS. 

The invention represented in the annexed engraving is a 
novel and simple form of hand hay or cotton press, designed 
to replace the more cumbrous machines usually actuated by 
horse power. The present device, we are informed, can, if 
necessary, be operated by one man, and two men can, it is 
stated, by its aid, bale from six to eight tuns of hay per day. 

A are toothed bars secured to the lower cross piece of the 
frame, which pass up through slots in the follower beam, B, 
and are attached to the upper cross beam, C. At 
D are other bars notched outwardly, also passing- 
through a slot in beam, B, and attached to beam, 
C. To their lower ends are pivoted the hand 
levers, as shown, the inner extremities of which 
work upon the bars, A. so that by means of said 
levers the bars, B, may be moved up and down. 

Pivoted to the ends of the follower beam, B. 
are sthrups, E and F. E passes around the bar, 
A, so as to engage in its teeth, and thus hold the 
follower against the back pressure of the mate 
rial being baled. The other stirrup, P, passes 
around the movable bar, D, so that, as the latter 
is raised by the lever, it will slide through the 
stirrup ; but as the bar is drawn down, its teeth 
will catch in the stirrup, and thus carry the f ol - 
lower down with it, so compressing the material. 
The teeth of bars, A and D, are made larger at 
the upper end, and gradually become smaller to 
ward the lower end of the bars, so that the press 
is worked with the greatest advantage of lever- 
age where the heaviest resistance is encountered. 

To the follower beam are connected ropes 
which, passing over guide pulleys, carry weights 
which balance the follower at any desired point. 
G is a short lever which is pivoted to one of the 
stirrups. Its inner end is so formed as to strike 
against the opposite stirrup, E, raising the latter 
away from the teeth of bar, A. The lower part 
of stirrup, E, then strikes a stop, H, attached to 
the follower beam, and is arrested, causing the 
lever, G, to raise the stirrup, F, from the teeth o :' 
bar, D, in which position lever, stirrup, and stop 
lock themselves, so that the follower may be 
readily elevated. 

As the follower rises, a pin on lever, G, strikes 
a stop, I, on the framework of the press, which 
disengages the lever and allows the stirrups to 
drop, ready to take a new hold of the teeth on 
the bars when the hand levers are again ope- 
rated. 

Patented through the Scientific American Pa- 
tent Agency, April 21, 1874, by Mr. M. Mickel- 
son. For further particulars address the owner 
of the patent, Mr. 0. A. Davis, Ashland, Jackson county, 
Oregon. 



By the unscrewing of a single nut and the withdrawal of a 
key, which is inserted by hand, the discharge valve and seat 
may be taken out, thus giving access to the suction valves 
underneath. The key above mentioned is not driven in, but 
its end rests against the hand hole cover, so that it cannot 
work out of place. 

The valves are simply circular pieces of metal, rubber, or 
leather, rising on a stem, which is fastened to the valve 
seats. Thus, should a valve fail, a circular piece of leather 




of the ship, and the float twists the cord which operates the 
pointers of the clock, and thereby shows at all times, day or 
night, the exact speed of the vessel in miles per hour, and 
also adds up and keeps account of the total distance traveled 
by the ship. We have received a letter from Captain Blake- 
man, commander of the large steamship Isaac Bell, plying 
between New York and Richmond, who states that this log 
has been for a considerable time in actual use on that 
steamer, with entire success. He informs us that during 
six passages between the Highlands of Never- 
sink and Cape Charles, the log indicated sub- 
stantially the same distance and corresponded 
in its showing with the government chart. 
Captain Blakeman considers it a valuable as- 
sistant and safe guard for navigation, and 
thinks that no ship, whether steamer or sailing 
vessel, ought to goto sea without the clock log. 



AN IMPBOVEMENT IN STEAM PUMPS. 

The Wright patent double acting bucket plunger steam 
pump, an engraving and description of which, not very long 
ago, appeared in our columns, has recently been made the 
subjeet of some valuable improvements which will doubtless 
tend to add considerably to the efficiency of the machine. 
The points of novelty consist in constructing the apparatus 
(nuch heavier than ever before, a complete set of new pat- 




terns (nine sizes) having been made for the purpose. Bronze 
or gun metal has also been substituted for yellow brass, and 
steel has replaced iron, in portions where the latter metals 
were formerly employed. By simple modifications the water 
valves may be removed from the pump with great readiness. 



DAVIS' HAT AND COTTON PEESS. 

or rubber packing would answer temporarily until something 
better could be obtained. 

Another improvement is in the lower end of the water 
plunger, which is now made separate from the remainder of 
that portion. Packing rings can be hence inserted with but 
one cut in them, causing them, it is stated, to wear much 
longer and more evenly than when divided into several 
pieces, as was necessary in the old style of plunger. The in- 
side ring also being made thinnest at the cut, greater elastici- 
ty is gained. 

We give herewith a sectional view of the pump, from 
which the operation will be readily understood. A is the 
steam valve, and B the steam cylinder ; C is the upper and 
small portion, and D the lower and large portion of the 
plunger connected thereto. E is the water cylinder, F the 
suction valve, and G the discharge valve. H is a hand hole 
for access to the water valves. I is a passage in the upper 
end of the water cylinder, through which water is taken in 
on the down and discharged on the up stroke. J is the va- 
cuum, and K the air chamber. 

The crank shafts, crank, and pin are in one continuous 
forging. The manufacturers, the Valley Machine Company, 
of Easthampton, Mass., (who may be addressed for further 
particulars), inform us that, out of seven hundred pumps of 
this description now in use, but one failure has taken place, 
and that could only be ascribed to neglect. 

The agent for the company in New York is I. H. Shear- 
man, 45 Cortlandt street, where the pump may be examined. 



A NOVEL COOKING STOVE. 

The necessity of constantly maintaining a 
coal fire in a range or cooking stove during hot 
summer weather, in order to perform the ne 
cessary culinary operations, is an annoyance 
which many families would gladly be rid of. 
A device which avoids the trouble, saves fuel, 
and, at the same time, forms a convenient sub- 
stitute for the range, is represented in the an- 
nexed engraving. It consists of an ingeniously 
contrived stove, which, in a short time, can be 
heated by a coal oil lamp sufficiently to fulfil 
all culinary or laundry requirements. When 
no longer needed, the flame can be extin- 
guished, and the heat, which would otherwise 
render the kitchen and house uncomfortable, 
be done away with. 

In Fig. 1 is shown the peculiar form of 
lamp, in which any kind of oil may be used, 
and which requires no chimney. There is a 
central air tube between the wicks, and air 
passages outside of the latter. A suitable air 
chamber protects the oil from the heat of flame. 
The arrangement is such that a current of air 
is brought in contact with the tip of each wick, 
thereby supplying oxygen and causing, it is 
claimed, a clear and smokeless flame. Means 
are provided for regulating the size of the lat - 
ter, and consequently the heat, and also for 
governing the draft. 

A sectional view of the stove will be found 
in Fig. 2. A is an oven, at side of which is a 
hot water tank. Heat is applied to the tubes 
at C. B is a steamer having a perforated bot- 
tom. 
The inventor claims that the stove will roast 12 J pouuus 
of meat in two hours and a quarter, and will bake a loaf of 
bread, 3 pounds in weight, in one hour. It will heat water, 
steam vegetables, and roast meat at one and the tame time. 
It is claimed to steam potatoes perfectly in half an hour : 
and, in brief, will do any cooking that can be accomplished 



Microscopical. , 

At a recent meeting of the Royal Microscopical Society, 
Mr. Slack called attention to a slide exhibited under one of 
the Society's instruments as being a remarkable specimen of 
Herr Muller's technical skill in mounting. The slide has pho- 
tographed upon it, in an extremely beautiful and perfect man- 
ner, eighty spaces, with the names of diatoms below each, 
and a diatom of corresponding species was mounted in every 
space. Mr. Slack said he had received specimens on silica 
solution in the milky condition described by Mr. Read at 
the last meeting, but was himself unable to detect any par- 
ticles suspended in it, though some had been detected by 
Br. Anthony. Mr. Charles Stewart described and figured on the 
board the peculiar position of the touch corpuscles in the skin 
of the hand, and he also exhibited and described a section of 
an ascidian, and explained the method of preparation. 



Tbe HoUbkls» Marine Log. 

The self registering log, made by Captain Truman Hotch- 
kisB, of Stratford, Conn., consists of a sort of clock which is 
placed on the taff rail or stern of the ship. A cord is then 
thrown overboard.to which is attached a small float that has 
feathers on its sides like a screw propeller. The feathers 
cause the float to revolve with a speed equal to the progress 




with an ordinary coal stove. There is no smell from the lamp 
Patent pending through the Scientific American Patent 
Agency. For further particulars regarding sale of rights, 
etc., address the inventor, Mr. James Iredale, 101 Queen 
street, Toronto, Canada. 
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MORE CUHIOUS VEGETATION. 

We give below descriptions of four carious plants, in 
which, while proving novelties to the horticulturist, will be 
found many features of interest to the student of botany. 
With one exception none are indigenous to this continent, 
and, bo far as we are aware, no specimens of the 
peculiar species represented are under cultivation 
in the eastern portion of the United Statel. 

The plant represented in the first engraving — for 
which, with the other illustrations, we are indebted 
to the English Garden — is a cycad. It is not a 
quick grower, but very permanent in its character, 
as are all the other species of similar ferns. Other 
species in this group are also very effective when 
well grown, and none more so than the e. horridus, 
a stout dense-growing form, with spinose foliage, 
and one of the most striking of all foliage plants 
for conservatory decoration. E. Caffer- — or, as it 
is popularly called, Hottentot bread — is another 
noble plant, forming, aa it does, a fine trunk, sur- 
mounted by deep green, leathery foliage, which 
droops or arches gracefully on all sides. There 
are some good specimens of this in the palm bouse 
at Kew, England, and it deserves a place in every 
collection of warm conservatory plants. Cycads 
are as invaluable and as deserving of general cul- 
ture as are the palms themselves, although they 
are more limited in number. Many come from the 
Cape district and Natal, or Southern Africa, where 
they form distinctive features of vegetation. 

The odd-looking plant shown in oar second illus 
ration belongs to the genus LHcksonia. They are 
distinguished by their coriaceous fronds, the sori 
being situated upon the end of a vein near the margin of the 
pinnules, and inclosed within a coriaceous two-valved invo- 
lucre. 

The species represented is the D. a/Uartica. The stem is both 
tall and stout, attaining in its native country, we are told, to 
from 30 to 35 feet in hight, and measuring from 1 to 2 feet 
in diameter. Upon the summit' of these stately stems is 
borne a grand crown of dark green, plume-like, somewhat 
coriaceous fronds, which vary from 3 to 10 or more feet in 
length. The young fronds are beautifully arched, but with 
age they bend over' and become more pendulous. The beau- 
tiful symmetry of this stately plant cannot fail to recommend 
it to every plant grower. It would appear to be common in 
mountain gullies and ravines in Tasmania and Australia. 

Although the flowers of the stapelias are not merely de- 
void of fragrance, but exhale a repulsively fetid, carrion-like 
odor, many of them are, nevertheless, beautiful in color and 
singular in form. There are about ninety species of these 
plants, all of which are natives of the Cape of Good Hope, 
with the exception of s. Europwa, which is found in Spain and 
Algeria, as well as in South Africa. S. hirsuta minor, of 
which we give an illustration in Fig. 3 r and the allied spe- 
cies emit such a powerful scent of decomposing flesh that 
the common blow fly is deceived into depositing its eggs 
among the hairs of the corolla. Its numerous succulent 
stems are thickly set with quadrangular, conical, ascending 
branches, forming tufts from 12 to 16 inches in hight. As in 
the genus cactus, the leaves are very rudimentary, being re- 
duced to insignificant scale-like processes. The flowers are 
solitary, from two inches to two and a half inches in diam- 
eter, and are produced near the bases of the branches. The 
petals are thick and fleshy, smooth, and greeenish on the un- 
der side, very much wrinkled on the upper surface, marked 
near the base with transverse sinuous lines of purplish brown, 
and marbled and spotted all over with blotches of sulphur 



cylindrical, slender, and covered with purplish tubercles. 
Each of them Is again subdivided into two parts, of which 
the outer one has a thickened apex, and is bent over the 
pistil ; the other, or inner division, is quite straight. The 
five external primary divisions are of a green color, spotted 





Fis.8.— DICKSONIA ANTAECTICA. 

yellow. The bottom of the corolla is concave, circular, and 
of a purplish brown color in the center, while the edges are 
marked with yellowish spots. The structure of the stamens 
is very singular. From the bottom of the corolla rises a sort 
of cup, nearly pentagonal in shape, the upper part of which 
is divided Into ten narrow strips, five of which are turned in- 
wards and five outwards. The five inner divisions are straight, 



Fia. 1.— ENCEPHALARTUS ALTENSTEINII. 

with purple, are flat and oblong in shape, and forked at the 
apex. The anthers are of au orange color. 

Fig. 4 is a California cypress, described by some authors as 
a variety of c. Calif ornka gracilis, while others make it a dis- 
tinct species. It forms a small bushy tree, from 16 to 20 feet 
high, with numerous spreading branches, and small scale- 



Kortlnc's Condenser. 

We notice that a Mr. Edrtinghas invented and introduced 
a novel condenser, in which the work required to eject the 
condensed water Is performed by Its own velocity, Instead of 
by the old-fashioned air pump and hot well. The condenser 
is of the old Injector principle, in which the exhaust 
steam is admitted by various concentric cones around 
a stream of falling water. This disposition of parts 
causes the exhaust steam from any cylinder to offer 
a large surface to the cold water. Condensation is 
thereby effected, and a very considerable velocity is 
produced in the descending column of water. This 
causes a considerable vacuum behind the falling 
column. In order to produce the required effect, it, 
is necessary that the falling water should have a 
small initial velocity. In M. Korting's arrange- 
ment, the water has a velocity due to a head of 9 83 
feet. The water ia pumped up into a tank at that 
hight by mtaos of a pump attached to the engine ; co 
that the power required to work this pump must be 
deducted from the effective gain of the condenser. 
The advantages of the apparatus are thus Bummed 
up. 
. 1st. Its price is not more than from an eighth to a 

quarter of an ordinary condenser. 2d. There is no 
need for any foundation, and consequently it is easily 
applied to existing engines or to new ones. 3d. It 
works without air pump, which saves the loss of 
work and the inconvenience of setting up and of ops- 
ration of the latter. 4th. There is nothing to regu- 
late, and, In consequence, it demands no particular 
care from the attendant. 5th. As there are no mo- 
ving parts (pistons, valves, etc.), there Is no wear, re- 
pairs, or Interruption in work. 6th. Its application is espe- 
cially advantageous to small machines, where the inconve- 
nience and the price of an air pump is very great. 




Fig. 8.— STAPELIA HIBSTTTA MEffOB. 
like leaves, closely set together, broad at the base and pointed 
at the apex. It is particularly distinguished by the shape of 
its cones. These are of a dark brownish color, streaked with 
lighter lines, each of the four scales bearing, near its apex, a 
horn-like projection, nearly half an inch long, whence it de- 
rives its specific name, cornuta. These horns are generally 
curved at the point, as shown in our engraving, which repre- 
sents the cones in their natural size. The tree is a native of 
the mountains of California, and is a hardy and tolerably or- 
namental subject. 

Dog Killing by Electricity. 

Whether the slaughtering of scores of dogs by carbonic 
acid gas, as practiced in this city, is a painless operation to 
them seems rather questionable from the length of time 
which their struggles continue. A correspondent asks why 
cannot electricity be used? He suggests that, with a powerful 
battery and a good sized Bhumkorff coil that will give a 
spark of from twelve to eighteen inches, thirty or forty dogs 
at a time might be killed instantly and painlessly. The 
wires could be led along the floor connecting with every 
staple to which the animals are secured. The chain and 
metal collar would serve to conduct the shock to the body. 
«■»> » 

Waterproof Silk Paper. — Silk paper is allowed to float 
for a little time on the surface of an .aqueous solution of 
shellac in borax, and then dried in the air. By the admix- 
ture of a small quantity of an aniline color with the borax, 
colored papers are obtained. 



Atmospheric Dnst. 

M. Vorlet d'Aoust says, in La Nature,fhaX in Mexico de- 
posits of atmospheric dust occur in beds of sufficient thick- 
ness to stamp them as true geological layers. These strata, 
which have frequently formed a puzzle to geologists, are 
composed of a yellowish clayey earth, which not only en- 
velopes isolated mountains but forms the flanks and bases 
of some of the most elevated ranges, such as those of Popo- 
catepetl and Ouzaba. The revetment extends upward to a 
hight of about 12,000 feet and in its lower portions varies in 
thickness from 180 to 320 feet. 

In the midst of the deposit are found blocks if stone and 
detached fragments which have rolled down the mountains 
and which have become agglomerated by the dust as if by 
cement. 

The dust is raised by dust storms (remolieros de pvlvo), 
which frequently occur on the Mexico plains. These throw 
up great clouds to hights of 1,500 and 2,000 feet in the air, 
often obscuring the sky and changing its blue to a yellowish 
color. The duBt is then blown by wind currents toward the 
mountains, which act as a barrier and check its further pro- 




F:g. 4.— CONES OF CUPEE88D8 COENTJTA. 
gress; for.once deposited on their slopes, it cannot again lise 
as the storms take place only on the plains. It is curious to 
notice that this action of the atmosphere completes a c'rcle 
begun by the water. The latter carries earth from the hills 
down to the plains, where it is transported back to the 
mountains by the winds, and so a continual circulation is 
maintained. 



© 1 874 SCIENTIFIC AMERICAN, INC. 



40 



Sf maffic %mmm. 



[July 18, 1874. 



MEDICAL NOTES. 



Erysipelas. 

Professor D. M. Salazar, of Madrid, repbrts that he has 
cured eight cases of facial erysipelas in 48 hours by the use 
of glycerin of borax, without any ill effect following. He 
applys the solution to the diseased parts with a brush, and 
then covers them with a mask of raw cotton. 

In erysipelas in general, tincture of muriate of iron, used 
internally and locally, has been the chief remedy of late, 
bat it is found not to be proper in all cases. When the red- 
ness of the inflamed part is vivid and deep, and there is in- 
creased redness of tongue and mucous membranes, the iron 
tincture is the true remedy. Internally it may be given in 
doses of from 5 to 20 drops every three hours,and outwardly 
applied from full strength to a dilution of one part to 8 or 10 
of water and glycerin. Erysipelas has been cured with 
veratrum alone, used internally and externally, when the 
cases were marked by high febrile action and a full pulse. 
In othercases of the zymotic type, when the cellular tissue is 
affected, the remedies should be taken from the group o 
antiseptics. Sulphite of soda is good when the tongue is 
pallid and dirty. The dose is 10 to 20 grains every four 
hours. Chlorate of potash has been tried with good effect. 
In phlegmonous erysipelas, permanganate of potash solution 
is the best outward application. In these cases the color is 
purplish or dusky. Carbolated glycerin is also a good dress- 
ing. It should not be forgotten that.in erysipelas of children 
or of adults where the skin is very sensitive, a simple dress- 
ing of fresh lard will often give the best results. 

To conclude the subject of erysipelas, the collector of 
these notes would mention that he has observed the cause 
of the disease twice in himself and two or three times in 
others, where there was no doubt. That cause was animal 
fat, either fat fowls or, generally, lard and pork used to ex- 
cess. It seems that.ihe disease is very frequent in the West 
during winter, hog's fat being eaten there most extensively. 
Those who have never had the disorder can easily bring it 
on by persistence in such diet ; and though it will trouble 
even when it is light, yet, if they try the remedies above 
mentioned, and especially the lard or bacon fat when the 
complaint ends with a ticklish itching in the palms of the 
hands and soles of the feet, they will be almost amused. In 
acute erj sipelas, the bane and antidote are one, as a rule. 
Iodide of Potassium. 

This chemical is used to a vast extent ; but after a thous- 
and prose poeans in its praise, many doubts begin to be ex- 
pressed as to its value. Some of the best physicians of the old 
and new schools assert that the iodide is sometimes a failure, 
and sometimes much worse. The most discriminating doc- 
tor of the lot seems to us to be Dr. John M. Scudder. He 
says : " If your patient has a pallid tongue, especially of a 
dull leaden color, large, sodden, immobile, you have the in- 
dication for the drug, and then it becomes a remedy. If the 
color of the tongue is deeper than is natural, whether dusky 
red, purplish, violet, or bright red, if it be contracted, 
pinched, pointed, dry, then the iodide is contra-indicated, 
and will probably prove a poison." 

Hypodermic Injections. 

Subcutaneous or hypodermic injection of medicines, name- 
ly injection, by very fine pointed syringes.of liquids into the 
cellular tissue, form the grand new feature of medical prac- 
tice. Until recently, these injections have been confined to 
narcotics or anaesthetics, where they have accomplished 
their object better than by the old style of dosing or inhal- 
ing, but in some cases the amount has proved too great. At 
this time, the trials of new articles used in this way for a 
host of diseases would require a volume to give full account 
of. We condense a few of the more important experiments. 
Dr. Zillzer, after having used every other medication, with- 
out success, in exanthematic typhus, and finding the pulse 
imperceptible, the extremities cold, the voice inaudible, etc., 
employed the ammoniacal tincture of anise in injections, 15 
to 30 drops, one injection for each limb. In a few minutes 
the pulse became fuller and stronger, the death-like appear- 
ance and collapsed condition disappeared, and a good num- 
ber of patients who seemed hopeless owe their life to this 
means, not sufficiently used. In some cases it caused little 
abscesses at the point where the injection had been made, 
but these accidents have never had any serious consequences. 
The formula is as follows : Oil of anise, 1 fluid dram ; alco- 
hol of 85°, 24 drams; ammonia, 5 fluid drams; mix. This 
medication is indicated in cholera, grave fevers, and par- 
oxysms, where it will permit one to wait the favorable mo- 
ment for the administration of quinine. Dr. Huter strongly 
recommends a two per cent solution of carbolic acid in 
water as an injection in all inflammations of the cellular 
tissue. According to his experience, the results are almost 
miraculous. He says there are no material impediments to 
the use of these injections in such organs as the lungs and 
spleen. If he is correct, and a solution of carbolic acid can 
reach and heal the ulcers in consumption — but it will not do 
to put entire faith in such a wonder until the experiment 
has been fully and successfully tried. 

Dr. James B. Garrison, of DeWitt, Ark., reports a curious 
case in his own practice, where a man had taken by mistake 
a large dose of sulphate of morphia. He was unconscious, 
cold and livid, and the pulse had ceased entirely at the 
wrist. The Doctor considered the case hopeless, but still 
went to work vigorously, causing the patient to be stripped, 
rubbed with dry mustard, then with water, which was 
poured on head and back, till a very strong decoction of 
coffee could be prepared ; then almost a pint was injected 
into various parts of the patient's body during an hour, while 
rubbing with hot flannels and dasi cs of cold water were 
kept up. At the end of the first h<.ur his pulse was per- 



ceptible at the wrist. The hypodermic injections of coffee 
were continued for two hours, his skin being perforated in 
every part where it could be done with safety. The friction 
and cold water lasted four hours, when the patient could 
swallow. Then he was made to drink a quart or more of 
the strongest coffee; quinine and brandy followed, as his 
pulse was feeble. Finally the man recovered, and did not 
complain of soreness from all these punctures. The coffee 
caused no abscesses. 

Hypodermic injections of one or two grains of ergotin 
every few days have cured varicose veins in pregnant women. 
The same substance, 10 parts to 100 of water, has cured pro- 
ani. 



New Method for the Transformation of the 
Alcohols Into Nitric Ethers. 

This process, recently reported by M. Champion, allows of 
operation at the ordinary temperature and upon considerable 
quantities of alcohol. It is founded on the reciprocal action 
of a nitrosulphuric mixture and of sulphuric combinations 
of the alcohols ; and as this action is progressive.but a small 
quantity of heat is disengaged. It is otherwise necessary to 
cause the concentration of nitric acid to vary. Thus, for ex- 
ample, for the alcohols derived from the fatty series, butylic j 
amylic, etc., ordinary nitric acid with an excess of sulphuric 
acid should be employed : in other circumstances, fuming 
nitric at:id f at 118 '4° Fah. The sulphuric combinations of 
the alcohols are obtained by 2 of acid to 1 of alcohol, care 
being taken to prevent elevation of temperature and the 
mixture being left to itself for several hours. 

This process is possessed of particular interest from its 
application to the industrial production of nitroglycerin. To 
glycerin at 30" B., ordinary sulphuric acid is added, care 
being taken to keep the heat below 122° Fah. After cooling 
the liquid is turned into a light excess of nitrosulphuric acid. 
Two pounds or so of this mixture can be almost immediately 
used, without requiring cooling. Although the temperature 
rises, it in no case gives place, if the operation be properly 
conducted, to the violent reaction which results from the 
action of glycerin on the acids, an effect manifesting itself 
by a sudden increase of temperature and sometimes by ex- 
plosion. After a time, which varies with the proportions 
employed, the oily drops appear. If the operation be per- 
formed on soma few ounces, the temperature remains con- 
stant during several hours. The action continues for twenty 
hours. 



pel legislatures to enact laws prohibiting its manufacture. 
This is the point to which we must, sooner or later, come. 
All the laws ever made, or thatever will bemade, conjoined 
with all the prayers of all the well intentioned women of the 
country, will never stop the gnawings of human appetite, or 
prevent its gratification, so long as rum, wbiekey, wine, 
malt liquors, etc., are imported and manufactured under 
the sanction of law. Alcoholic beverages must cease to 
exist, before the world will be released from the terrible 
thraldom which they exercise over human appetite. In 
making a remedy for the enormous evils caused by alcohol, 
nothing absurd or impracticable is associated with the sug- 
gestion, and the time is not far distant when the poison will 
be placed under a ban, as regards its importation aDd manu- 
facture, which will give a forced emancipation to the tens 
of thousands of slaves now in subjugation to the monster. — 
Boston Journal of Chemistry. 



Alcohol, 

As the result of the chemical change which sugar under- 
goes in passing downwards towards a dead, inorganic con- 
dition, a substance is produced which has been the cause of 
more sorrow, crime, and suffering than all other evil agencies 
that have afflicted the world. It has caused tens of thou- 
sands of murders, and uncounted instances of robbery, theft, 
arson, incest, and suicide -, it has brought misery and want 
into millions of households; it has filled almshouses and 
asylums with wretched victims ; it sends a never ending pro- 
cession of crime- stained men and women to prison and the 
gallows. What an awful indictment this is to bring against 
a substance which stands so closely allied in chemical rela- 
tionship to innocent sugar ! Alcohol is not a natural pro- 
duct ; it can only result from a spontaneous change which 
is excited in saccharine liquids under the influence of a fer- 
ment. If in the order of things this chemical change had 
been impossible, the human race would have been saved 
from shedding tears, the aggregated volume of which 
reaches to that of a mighty river. But alas ! atoms of car- 
bon, hydrogen, and oxygen are permitted to group them- 
selves in a way to form the maddening liquid ; and the great 
enemy to human happiness confronts us in all our domestic, 
industrial.and commercial relations. If through disarrange- 
ment of Nature's laws, the vinous fermentative process 
should suddenly cease, and not another drop of any kind of 
spirituous liquors be produced, no sensible harm would 
come to any industrial or art process, and no absolute want 
iu medicine would be encountered. Carefully viewing the 
matter from the standpoints of the chemist, physician, and 
artisan, we unhesitatingly declare that th« world in its 
present advanced stage has no need of alcohol; it is simply 
convenient, but not necessary. Why not then make a de- 
termined effort to rid the country and the world of the mon- 
ster ? Although alcohol results, as we have said, from 
spontaneous changes, yet the aid of man is necessary to 
form the various liquids containing it into attractive and 
permanent beverages. The fermentation of the juices of 
grapes and other fruits produces alcohol ; but if let alone, 
Nature will not allow the spirit to remain except for a brief 
space of time. Nature abhors not only a vacuum, but mani- 
festly one of her products, for alcohol is so unstable in its 
attenuated combinations that, if left to itself , it speedily runs 
down into the harmless form of acetic acid. 

If man ceases to interfere in the series of natural changes 
which saccharine liquids spontaneously undergo, alcohol 
will not survive long enough to do mischief. Why not then 
compel the great army of men.engaged in isolating and com- 
pounding the agent, to let it alone ? Alcohol is a poison ; it 
acts inharmoniously with vital processes in the animal or- 
ganism. In its purest and best form, it slowly undermines 
the constitution, and hinders or arrests metamorphosis of 
tissues ; in its vile associations, as presented in these modern 
times, it kills with the certainty and almost with the ra- 
pidity of stryohnine and arsenic. We ask again, why not 
attempt to arrest its production, and thus strike a blow at 
the root of the evil 1 There is virtue and moral force 
enough in this country to compel Congress to pass laws pro- 

Ihibiting its importation in any form ; and there is virtue and 
moral force enough in most.of if not inall.the States to com- 



Cold Applications to the Neck. 

Dr. B. B. Richardson, in the London Medical Times and 
Gazette, recommends a neck bag of rubber, with a constant 
stream of cold water through it, as an efficient means of apply- 
ing cold locally to the neck. He says : 

" I have used this method of apply ing'co'd to the cervical re- 
gion now several times, in pyrexia, with increasing confidence 
in its usefulness. In a case of apoplectic seizure, with convul- 
sions, in a lady of middle age to whom I was summoned, I 
found a temperature of 102° Fah., with deep unconscious- 
ness, rapid pulsation of the carotids, and intense fullness and 
tension of the jugular vein. In this extreme instance I had 
the cervical region enveloped in a bladder of crushed ice, with 
the result of a fall of temperature to the natural standard in 
six hours, a quiescent condition of the circulation, and subsi- 
dence of all the acute symptoms, so marked in chaiacter that 
it is, I think, impossible to doubt that cause and effect were 
in their true place. This patient made a good recovery, and, 
although I do not attribute the recovery solely to the special 
remedy now being considered, I am convinced the remedy was 
of good service. 

I had an opportunity of trying the effect of this mode of ap- 
plying cold on myself. I took a feverish catarrh, attended 
with a rise of animal temperature to 100° Fah. I had the bag 
neatly adjusted, and let pass freely through it water, taken 
simply from the cistern, the temperature of the day being 
at freezing point. As the water current began to pass over 
the front part of the neck, with a gentls pressure which I 
regulated myself by the stopcock, I felt the fffect of the cold 
very deeply, and at first not pleasantly. In three or four 
minutes, however, though the skin over the throat was ten 
degrees lower than on the other parts of body, the sensation 
of cold was lost, and ali unpleasantness was gone. Within 
a quarter of an hour I was conscious of a general reduction of 
fever, and of lessened vascular activity. The cold aho had a 
soothing influence, producing desire for sleep. On this fol- 
lowed perspiration, and within two hours a reduction of the 
temperature to the national standard. 

These effects were satisfactory, because no other mode of 
treatment was employed to complicate the experience. 

I shall look out with interest for the results of the observa- 
tions of other practitioners on this method of reducing pyrexia. 
It stands on a good physiological basis ; I believe its practical 
worth is clear ; and I would that its usefulness were tested by 
the independent observation of other workers in our common 
field of labor. 

I would urge on those who may study the effect ofcold.more 
or less extreme, applied to the cervical region, to observe the 
influence it exerts,in different classes of cases upon the heart. 
If I am correct that it reduces the action of the heart, and if 
I am also correct in the view that it promotes a tendency to 
sleep, this remedy, so simple, will prove useful in many oth- 
er forms of disease than acute pyrexia. In acute mania, in 
cases of insomnia, in cases of palpitation and cardiac irrita- 
bility, it deserves the test of experience." 



A Good Education. 

The late Edward Everett condensed into a single brief para 
graph his estimation of what constituted a good education. 
Here it is : " To read the English language well, to write with 
dispatch a neat, legible hand, and be master of the first four 
rules of arithmetic, so as to dispose of at once, with accuracy, 
every questien of figures which comes up in practice — I call 
this a good education. And if you add the ability to write 
pure, grammatical English, I regard it as an excellent educa- 
tion. These are the tools. You can do much with them, but 
you are hopeless without them. They are the foundation ; 
and unless you begin with these, not with flashy attainments, 
a little geology, and all other ologies and osophies, are osten- 
tatious rubbish." 



Explorations have recently been made into the mounds 
of Ottumwa.Iowa. In one,a mass of charcoal, a bed of ashes, 
and some calcined human bones were found, showing that 
cremation was practiced by the people who erected them. 
As Indians never burn their dead, this adds another proof 
to thetheoiy that they were not the original mound builders. 
The similarity of the mounds of Mexico and of Iowa point to 
the fact that they were constructed by the same race of an- 
cient Mexicans. 



A paragraph is goirg about the papers that the largest 
room in the world under a single roof, unbroken by pillars 
or other obstructions, is at St. Petersburgb, in Russia, and 
is 650 feet long and 150 feet wide. It is said to be used for 
military display. The Grand Central Depot, in tbis city, is 
800 feet long by 240 wide, covering about 4 acres ; the roof 
n * support* d by the side walls. 
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A PETEOLEUM HOTOB. 

An Austrian inventor has recently constructed the device 
represented in the annexed engraving, consisting of a petro- 
leum engine, the principle of which is analogous to that of 
single acting steam engines, with the difference, however, 
that the expansive force of steam in the latter is replaced by 
the explosion of the finely divided oil. The Revue, Industri- 
elle says that the invention has been applied to sewing ma- 
chines with considerable success. Although purporting to 
be an Austrian invention, we believe that it is nothing more 
than a poor copy of the petroleum engine invented by George 
B. Brayton of Boston, Mass., patented here in 1871-2 and 
now in successful operation in this country. 

At the rear of the cylinder, A, are three valves. 
in the center is covered with a finely perfo- 
rated nozzle and allows of the entrance into 
the cylinder of the oil from a receiver, B. The 
valve opening on the left allows of the penetra- 
tion of a flame, C, at the proper moment, said 
flame being driven through the orifice by air 
pressure as hereafter described. The effect of 
the flame meeting the oil in a finely divided 
state is an explosion, which shuts the two valves 
and at the same time drives the piston ahead. 
To the latter is hinged the connecting rod. The 
crank shaft, G, carries at one end a fly wheel 
and at the other a common pulley. The fly 
wheel has a cam, H, which at every revolution 
strikes against a lever, F, which communicates 
a pressure to an india rubber air bag, E. The 
current thus produced is led by tube, D, to the 
gas or petroleum flame, C, which is thus for an 
instant elongated and driven into the cylinder 
as above noted. The petroleum is introduced 
into the cylinder by atmospheric pressure, 
through a vacuum being formed in rear of the 
advancing piston. The return stroke ofj the 
latter is caused by the inertia of the fly wheel. 

The cylinder is jacketed, and is kept cool by the circula- 
tion of water through the intermediate space, forced by 
pump, J, from a reservoir, L. The governor, shown on the 
cylinder, connects in the ordinary way with the crank 
shaft ; and by means of a combination of levers, governs the 
time of entrance of the petroleum. The smoke produced by 
the combustion of the latter escapes by the third valve be- 
fore referred to, and into a chimney. The movement of the 
valve is governed by an eccentric on the crank shaft. The 
engine has been made of three horse power and is said to 
work quite cheaply. 

■ '•■ m 

The Use of Petroleum Benzln for Exhausting 
Oleoresinous Drue*.* 

Many uses have been discovered for petroleum benzin 
since it became an article of commerce ; and though but re- 
cently brought to notice, its applications, from thinning white 
lead to purifying rare alkaloids, from dissolving india rub- 
ber to removing grease from a silk dress, have secured for 
this prod uct of Mother Earth a name and a place not to be de- 
spised. 

The immense and overgrown development of the petroleum 
interest has tended to reduce the price of benzin to a 
very low figure ; the common unpurified article is a drug in 
the market ; and although efforts are constantly made to fit it 
for illuminating purposes, a means of rendering it free from 
liability to explode and to cause fearful accidents is yet to be 
discovered. 

The purified benzin commands a much better price, is put 
to finer uses, and should alone be used for solvent purposes 
in pharmacy ; the common article is unfit for any purposes 
in a preparation, for it will be sure, from its offensive odor, to 
leave its tracks in it. 

The first requirement, in answering the query : What merit 
has petroleum benzin as a solvent for the extraction of oleores- 
inous drugs, likebuchu, chenopodium, etc. ?: was believed to 
be to secure a good benzin. This was readily done, and an 
article having the specific gravity of '642 was obtained, which 
on being tested proved to be free from objectionable im- 
purities, and no odor was left on a clean sheet of paper 
when a small portion was poured on it, and suffered to evap- 
orate. 

Eight ounces of finely powdered buchu leaves were taken, 
and finr-ly packed in a Squibb's glass percolator, with the 
siphon arrangement. It was found to be best, however, to 
substitute the rubber lid for one made of wood, the wooden 
lid having a groove cut in the under surface to fit the rim of 
the percolator ; and at the bottom of the groove, a rubber 
band made the joint airtight. 

After allowing the powder to macerate for four days, the 
siphon was started, and the percolate, very dense and highly 
charged with extractive matter, came over, at first slowly, 
and afterwards rapidly ; after two pints had passed, the 
buchu seemed to be exhausted, and so great had been the sol- 
vent power of the menstruum, so far as the chlorophyll and 
other coloring matters were concerned, that the residue looked 
as if it had been bleached. 

The i ercolate was allowed to evaporate spontaneously, and 
the amount of oleoresinous extract obtained weighed 305 
grains. This, at first sight, was supposed to contain all the 
active properties of the drug ; and in order to test it, five 
grains were swallowed in a little water by the writer, produc- 
ing, however, but little diuresis ; the dose was increased to ten 
grains, which had but moderate effect. 

Taking the dose of fluid extract of buchaat a fluid drachm, 
and granting that, one fluid ounce of the extract represents 



one ounce of the drug, it can be readily be seen, by a simple 
calculation, that, if the benzin had fully extracted the virtues 
of the buchu, five grains of the oleoresinous extract obtained 
would produce the same effect as a fluid drachm of the fluid 
extract, while ten grains would be a large dose. 

This fact suggested that, although the buchu had every ap- 
pearance of being thoroughly exhausted, it might yield some 
activity to alcohol, and it was then percolated with stronger al- 
cohol, and a dense, dark colored liquid obtained, possessing a 
bitter taste and considerable odor. 

Ten grains of this liquid produced active diuresis, and the 
writer has no hesitation in asserting that he believes alcohol 
to be much the better solvent for buchu. 

Various other experiments with other drugs are now pro- 




*Read before the American PmrmacetUlcal Association, September, 1878, 
and reprinted from the " Transactions. 
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grossing, but sufficient progress has been made to justify the 
assertion that the uses of benzin in this direction are cir 
cumscribed ; the principal objections to its use being inflam* 
mability and great volatility ; it requires the use of apparatus 
not always at the command of all pharmasists ; the odor is ob- 
j eutionable generally, and in many cases could not be tolerat- 
ed by a weak stomach. A continuance of this subject was re- 
quested, in order to obtain further information with other 
plants. — Joseph P. Remington. 

• ^ it> m 

Medical Value of Asparagus and Celery. 

A medical correspondent of an English journal says that 
the advantages of asparagus are not sufficiently appreciated 
by those who suffer with rheumatism and gout. Slight cases 
of rheumatism are cured in a few days by feeding on this deli- 
cious esculent ; and more chronic cases are much relieved, es- 
pecially if the patient avoids all acids, whether in food or 
beverage. The Jerusalem artichokehas also a similar effect in 
relieving rheumatism. The headsmaybeeatenin the usual 
way ; but tea made from the leaves of the stalk, and drank 
three or four times a day, is a certain remedy .though not equal- 
ly agreeable. 

So the English paper says. It may be well to remark that 
most plants which grow naturally near the sea coast contain 
more or less iodine, and in all rheumatic complaints iodine 
has long been a favorite remedy. One who was long in the 
drug business told the writer some years ago that many o 
the popular patent nostrums which some disinterested peo- 
ple — " for the good of their fellow creatures" — sold at two 
dollars a bottle, consisted simply of a few cents' worth of io- 
dine in solution. 

Iodine is dangerous, however, in overdoses, affecting espe- 
cially the eyes. The same effect may be produced by eating 
abundantly of asparagus or celery, which are well known sea- 
side plants. If these have no effect, the patent specifies will 
have none, and in that case a conscientious and intelligent 
physician is the best resort. 



The microscopic Examination of 'Well Water, 

The author has sought an expeditious method of determining 
the quality of drinking water, and recommends the use of the 
microscope in detecting salts in solution by their crystalline 
form. For this purpose, a few drops of the water under ex 
amination are evaporated on a slip of glass either at a high 
or low temperature, and the forms of crystals obtained are 
compared with those of known salts.dissolved in water and re- 
crystallized in the same manner. In this way one can detect 
with dispatch and certainty, common salt, calc spar, gypsum, 
etc., and to a certain extent the relative quantities pres- 
ent. 



Sausages Colored by Aniline. 

Aniline red is used to impart to sausages a fresh and healthy 
appearance. It can easily be detected by the use of alcohol or 
ether, either of which substances dissolves aniline, but not 
blood. The use of aniline red is severely reprehensible, not 
only from the fact that it is known to have caused the illness 
of entire families who have eaten meat colored with it, but 
also because, from its mode of preparation, it frequently con- 
tains arsenic, and must, therefore, act as a poison. 



Ice is now selling in New York city at $20 a tun retail. 
This high price is alleged by the dealers to be necessary on 
account of the slim supply obtained last winter. The esti- 
mated cost of producing ice by machinery is $3 a tun. There 
is evidently a wide margin for profit and a good opportunity 
for inventors to bring out effective ice-making maohines. 



New method of Coloring metals. 

Metals may be colored quickly and cheaply by forming on 
their surface a coating of a thin film of a sulphide. In five 
minutes brass articles may be coated with any color, varying 
from gold to copper red, then to carmine, dark red, and from 
light aniline blue to a blue white, like sulphide of lead, and 
at last a reddish white, according to the thickness of the 
coat, which depends on the length of time the metal remains 
in the solution used. The colors possess a very good luster ; 
and if the articles to be colored have been previously tho- 
roughly cleaned by means of acids and alkalies, they adhere 
so firmly that they maybe operated upon by the polish- 
ing steel. 

To prepare the solution, dissolve 1£ ounces of hypoaulphite 
of soda in 1 pound of water, and add 1-J ounces 
of acetate of lead dissolved in -J pound of water. 
When this clear solution is heated to from 
190° to 210° Fah. , it decomposes slowly and 
precipitates sulphide of lead in brown flakes. 
If metal be nowpresent, a partof thesulphide 
of lead is deposited thereon, and, according to 
the thickness of the deposited sulphide of 
lead, the above colors are produced. To prod uce 
an even coloring, the articles must be evenly 
heated. Iron treated with this solution takes 
a steel blue color; zinc, a brown color; in the 
case of copper objects the first gold color does 
not appear ; lead and zinc are entirely indiffer- 
ent. 

If, instead of the acetate of lead, an equal 
weight of sulphuric acid is added to the hypo- 
sulphite of soda, and the process carried on as 
before, the brass is covered with a very beauti- 
ful red, which is followed by a green (which is 
not in the first mentioned scale of colors), and 
changes finally to a splendid brown with green 
and red iris glitter. This last is a very durable 
coating, and may find special attention in 
manufactures, especially as some of the others are not very 
permanent. 

Very beautiful marble designs can be produced by using a 
lead solution, thickened with gum tragacanth, on brass which 
has been heated to 210" Fah., and is afterward treated by the 
usual solution of sulphide of lead. The solution may be used 
several times. 



Black Leading of Irou. 

In these days of general diffusion of chemical knowledge, 
it is scarcely necessary to state that the " black lead " or 
" plumbago " of commerce is not lead at all, or any com- 
pound of lead, that it includes no lead whatever in its com- 
position. Neither is it a carburet of iron, as is sometimes 
stated. It is simply carbon ; pure plumbago is pure carbon, 
impure plumbago is impure carbon. Its proper name is 
graphite, that is, writing stone. I may venture to describe 
it as the softest of all true solids, and have often pondered 
wonderingly upon the apparently unnoticed, but very 
curious chemico-mechanical, paradox that the hardest and 
softest of all the solids existing upon this earth are, chemi- 
cally speaking, the same substance : graphite and the dia- 
mond, being both carbon. 

It is this wonderful softness, combined with persistent 
solidity, that enables us to smear it over any other solid 
surface, and thus obtain a solid paint, all body and no me- 
dium. For the class of castings to which it is commonly ap- 
plied, where its application can be readily repeated, and 
where it is not exposed to the direct action of water, it is 
unrivaled as a protecting film to iron. Its chemical action, 
so far as it does act when cold, is reducing or anti-oxidising. 
Its color and tone are so similar to iron that Mr. Buskin 
himself could scarcely make any aesthetic objections to its 
use, and the film is so marvellously thin that it obliterates 
nothing. I have never met with any attempt to estimate the 
thickness of a well brushed film of graphite, but I suspect 
that, if a hundred strata of such films could be piled in con- 
tact with each other, their combined thickness would fall 
short of that of the thinnest gold leaf. — W. Alattieu Wil- 
liams. 

m igi m — _ 

The magic of an Auctioneer's Advertisement. 

The Building News, London, is responsible for the follow- 
ing : — An English, country gentleman recently became tired 
of his house, and determined to sell it. He instructed an 
auctioneer, famous for his descriptive powers, to advertise it 
in the papers for private sale, but to conceal the location, tell- 
ing persons to apply at his office. In a few days the gentle- 
man happened to see the advertisement, was pleased with the 
account of the place, showed it to his wife, and the two con - 
eluded it was just what they wanted, and that they would 
secure it at once. So he went to the office of the auctioneer 
and told him the place he had advertised was such a one as 
he desired, and he would purchase it. The auctioneer burst 
into a laugh, and told him that that was the description of 
his own house, where he was then living. He read the ad- 
vertisement again, pondered over the "grassy elopes," 
" beautiful vistas," " smooth lawn," etc., and broke out, " Is 
it possible? Well, make out my bill for advertising and ex- 
penses, for, by George, I wouldn't selltheplace now forthree 
times what it cost me." 



Hot Filtering. — The apparatus consists of a tube of soft 
sheet lead which can be wound around the funnel containing 
the filter in the form of a spiral. One end of the tube passes 
through a cork in the neck of a flask, in which water, or other 
liquid of higher boiling point, is boiled ; the other end dips 
into a receiver into which the condensed liquid flows. 
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Final Test and Opening of the St. Lonli Bridge. 

The final test of the strength of the St. Louis bridge was 
made on the 2d of July, under the supervision of Capt. J. B. 
Eads, the chief enginear. He was assistsd by CjI. Henry 
Flad, Oscar Scheultze, Messrs. Klemm, Varrelman, Schmidt, 
Cooper, and Devon, with ten assistants, and Mr. Schaler 
Schmidt, of the Baltimore Bridges Company. Col. H. B. Car 
rington, United States Army, Professor of Dynamic Engi- 
neering at Wabash College, was also present, and expressed 
his satisfaction at the result of the tests. At a given signal 
there were fourteen locomotives ready to obey the command 
of Capt. Eads and Col. Flad and]iheir assistants. At about 
10 o'clock seven locomotives, crowded with people on pilot, 
cab, and tender, moved in a body, coupled together, and 
ascended the approach ; and when arriving on the two 56 feet 
spans over Front street and the levee, east of the abutment 
pier, they halted, and by a signal notified the other caravan 
of seven iron horses to come up to the rack ; and they followed 
up, and the test was begun in earnest. 

The following is Capt. Ead's summary of the result of 
tests made upon the Illinois and St. Louis bridge with four- 
teen locomotives : 

'•Savon locomotives were placed upon one track of each 
span. This produced a deflection of 21 inches on center 
span and 2-J inches on each side span. Seven locomotives 
were then placed on each track of the west approach, and 
both trains of locomotives, fourteen in all, were moved out 
out abreast and simultaneously over each one of the three 
spans. The locomotives weighed from 35 to 51 tuns, aver- 
aging 40 tuns each, making 560 tuns in all. The two trains 
thus formed were stopped on each span, and the effects of 
this load carefully noted. The deflection of the middle span 
was 2i inches ; of eash side span, i! inches. The two trains 
moving abreaBt upon each arch was the severest possible test 
to produce distortion of the curve of each arch. Ten loco 
motives were then coupled together, and these were run over 
each track on each side of each arch of the entire bridge, 
covering the entire track of each span, and thiowiDg the 
whole weight of the train, 400 tuns, on one side of each span. 
This test was applied to each side of the bridge, and pro- 
duced the severest twisting s'rain to which each arch can be 
subjected. The vertical deflection produced by this test 
on the center span was two and one half inches. The loco- 
motives thus coupled were run at a speed of ten miles per 
hour. The local traffic on the upper roadway of the bridge 
was uninterrupted during the progress of the tests. Various 
other observations in detail were made, noting the effects of 
the loAd on the arches as it entered upon and left the differ- 
ent spans, but this possesses no special interest to the gene- 
ral public. The result of the tests agreed almost exactly 
with the theoretical computations previously made, and the 
whole trial proved eminently satisfactory. The instruments 
failed to detect any side motion whatever during the tests." 
The river is spanred by three arches, of which the central 
arch has a span of 520 feet, the other two of 502 feet each. 
The arches are composed of cast steel, and the bridge is 
really a double structure, consisting of two arches placed 
side by side. The arches are made of steel tubes, each 
twelve feet in length. 

Tbe formal opening of the bridge was celebrated on the 
4th of July, with great enthusiasm. The display was finer 
than ever before witnessed at St. Louis. The procession 
was five hours in passing a given point. Addresses were 
made by Mayor Brow, ex-Senator Gratz Brown, Governor 
Woodson of Missouri, and Governor Beveredge of Illinois. 



Contraction of Tyres. 
M. L. Merlet proposes the following method of reducing 
the inner diameter of a tyre which has been unduly enlarged 
by the hammer or the rolls, so that it cannot be put on when 
hot in the usual manner. The plan consists of heating it to 
redness, and then plunging it horizontally but only io half 
its breadth in water, and leavingit there till quite cold. The 
operation is then repeated in the same position, after which 
the tyre is turned over and the heatings and plungiDgs ap- 
plied to the other half of the ring. The first cooling pro- 
duces a contraction of which thehalf not immersed partaken, 
and thus undergoes a molecular retraction resulting in a re- 
duction of diameter ; of course the same is produced in tbe 
other half during the second operation. In this way a tira 
has been reduced 7 in 895. Four immersions instead of two 
will double the shrinking. In tbe same manner, a ring of 
Bessemer steel, which had not only enlarged under the ham- 
mer but had also become conical in form in the interior, was 
brought to the exact diameter by means of heating and im- 
mersing thirteen times successively, first the side that was 
contracted, and afttrwards that which had become enlarged. 
In this case the correction amounted to nearly four inches, 
but the diameter of the steel ring is not given. 



Tbe Wear of Car Axles. 

The standard car axle journals are 3f inches in diameter 
by 7 inches long. The old style was 3ix5J. 

The superiority of the standard axle is illustrated by Mr. 
C. E. Garey as follows : " Two pairs of wheels.one with 7x3} 
journals, and the other with 6^x3$ journals, were left under 
the car in constant service, when I found it necessary to re- 
move the wheels, as they were worn out, having run 65,734 
miles. On examination, I found that the large journals had 
been worn off 3 'j of an inch in diameter and % in length, but 
were perfectly Btraight.smootb.and equal in size.while of the 
smaller ones, namely, 6Jx3i, one was worn off ^ in diame- 
ter and the other a little less, and both were smaller in tbe 
center than at the shoulders ; while the lateral wear was the 
same as that of the large jout&I*. 1 find ly experiment 



that bearings on 5ix8i journals will run from 30,000 to 
35,000 miles, while the standard bearings, judging from the 
past twelve months' experience, will run with safety 100,000 
miles or more, and with much less liability of heating, as we 
have several cars running with standard axles, and have not 
yet had a hot box. These experiments were made with New 
Yorkand Harlem Railroad baggage car No. 10." 



From 57 to 86 Miles an Hour by Rail— Fast time was 
recently made by the "newspaper train," which left Jersey 
city nearly half an hour behind time, and made it all up be- 
fore reaching Trenton. This distance — a fraction less than 
57 miles — was run in 59 minutes, including a stoppage of 
over a minute at Newark and a moderation of speed at New 
Brunswick. There were some portions where the speed was 
more than a mile and a quarter a minute. Just beyond New 
Brunswick, five miles were run in three and one half min. 
utes, which is at the rate of nearly 86 miles an hour. About 
a dozen passengers enjoyed this extraordinary ride. 



The Production of Precious Metals on the Pacific 
Slope reached, during the last quarter of a century, 
$1,583,644,934, of which California mines produced three 
fourths, nearly all of which laUer was in gold. The amount 
obtainedr is now increasing yearly, partly from the opening 
of new mines, bat cbieflyfrom the introduction of improved 
methods of extracting the precious metals from the ores. 
The yield of the Pacific Slope, last year, was $80,287,436, 
against $70,236,914 in 1872. The increase is mostly in sil- 
ver, a much more useful metal than gold, except for coinage. 



NEW BOOKS AND PUBLICATIONS. 

Earthwork Mensuration, on the Basis op the Pris- 
moidal Formula, containing a Simple and Labor-Saving 
Method of Obtaining Prismoidal Contents Directly from 
End Areas. By Conway K. Howard, Civil Engineer. 
Illustrated. Price $1.50. New York : D. Van Nostrand, 
23 Murray and 27 Warren streets. 
The autbor of this book has developed a new system of finding the con- 
tents of earthwork by prismoidal mensuration, and accompanied the trea- 
tise with tables and rules of application of admirable simplicity, so that 
any one who can approximate cubic contents by the rough method of 
average areas can obtain a more exact result by the use of the prismoidal 
formula; here given. 

Report op the Board op Oppicers on Gatling Guns op 
Large Caliber for Plank Defense. Ordnance Mem- 
oranda, No. 17. Washington: Government Printing 
Office. 
In this document, the views we have expressed as to the efficiency of the 
Gatling gun are fully endorsed by a board of experts in artillery. Detailed 
accounts of very many trials are given, and the results, illustrated by target 
diagrams, once more prove the terrible destructlveoess of the weapon, 
especially In open country and as a means of defense. 

A New Mktiiod of Amalgamating the Precious Metals. 
By John Tunbridge. Newark, N. J.: Pierson, Brother, 
& Co , 188 Market street. 
Mr. Tunbridge is an expert In metallurgy, several of whose communica- 
tions have appeared in our columns, and we refer our many readers who 
are Interested In the subject to the little pamphlet now before us, as de- 
tailing some original views of a most Important subject. 

The Electro-Astronomical Atlas. By Rev. J. W. Spoor, 
A.M. Illustrated. Price $2. Rochester, N. Y. 
The object of the author of this work has been to present the elementary 
principles of astronomy In a simple, popular form, as readily comprehensi- 
ble by children as the ordinary primary text books on geography. We 
think that his efforts have been attended with excellent success. The vo- 
lume before us Is beautifully illustrated, written in a clear, concise style. 
In questions and answers, and presents the newest and most authentic 
information regarding the science. The diagrams are unusually complete 
and accurate, one exhibiting, at a single view, the entire solar system; 
while the otber illustrations, original and selected, some of which plates 
are colored, are well calculated to convey correct Ideas of the science of 
astronomy, In which, of late, there Is so much Interest. 



fMflrt Stttotran m& Jump ^atflrts. 



Improved Sash Pulley. 

Stiles E. Mftxon, Long Branch, N. J.— The pulley caae Is cast In one piece 
and Is made oval, to fit in the oval end of a mortise. The lower end is 
made concave to fit the fastening screw, which 1b tapered and has a small 
beveled head to arrest It when it comes flush to the stile of the frame ; also 
to secure the lower end of the case. The screw being tapered, Us threads 
will be pressed Into the wood by the case when It comeslnto position, so 
as to insure its holding firmly. 

Improved Loom Picker Spring. 

William E. X. Potcer.Le wiaton, Me.— This Invention relates to mounting 
a spring pulley (around which is wound the strap that connects it with the 
picker stick) on a crotched stand having a slotted base to adapt It to be 
secured to a screw Btud In a vertical or horizontal position. It also relates 
to the means of securing the strap to the pulley case by a hook fastened In 
the Elot In the face of the pulley oy its bent portion and the straight exten- 
sion, said extension being pressed In between the two colls of the spring, 
and kept In place by them. This arrangement allows of readily putting In 
the hook aod taking it out, so that a broken or worn out hook can be rea- 
dily replaced. 

improved Watch Regulator. 

Joseph W. Hurd, GraDd Crossing. 111.— Th e object of this invention Ib to 
furnish means for regulating watches by ihe application of a micrometer 
screw, so as to vary the hair spring, and consequently the runntnt? of the 
watch, in the most delicate and precise manner. 

Improved Apple Crib. 

James M. Chaplin, Middleport, N. If.— This Is an Improved apple house or 
crib for use in the orchard, for the purpose of keeping or storing apples 
therein as they aro picked from the trees until they are to be sorted and 
barreled for market. Hitherto It has been the custon with orchardlsts to 
pick their apples and put them in large piles on the ground, or directly Into 
barrels. In the latter case, the apples will sweat, mold, and mildew, and, 
therefore, not keep as well, bo that considerable loss Is caused In both 
cases. The present invention consists of a crib constructed of a raised 
bottom with detachable ends, and Intermediate cross sections, and adjust- 
able sldeg covered by a roof, the whole being connected in suitable man- 
ner, so as to be readily put up and stored away after use. 

Improved Toy. 

Mortimer C. Lee, New York city. -This is a toy cart with a figure of a 
horse's head and neck (one or more) attached to the axle thereof, propelled 
by means of a tongue, and guided by means of reins. A pull upon either 
line changes the direction, and the effect Is very similar to that of guiding 
a live horse, which makes the toy exceedingly interesting to the juvenile 
dilver. 



Improved Heating Apparatus. 

Gustavus Stevens, East Tawas, Mich.— This invention consists in a new 
and Improved method of heating and ventilating rooms, by drawing pure 
air from outdoors by means of a bellows actuated by a large clock gearing, 
and of forcing the same through heating colls enclosed in a cylinder. Said 
cylinder is provided with a flue In its center, up which passes the flame of 
a large lamp, by means of whloh the colls are heated, and Is also enclosed In 
an cuter case which may contain either water or air. By means of this 
arrangement the air lu a room 1b maintained at a uniform temperature and 
a constant ventilation secured. 

Improved Fence. 

Jacob HalBh, De Kalb, ILL— This Invention consists of a sheet metal 
fencerall spirally twisted and provided with spikes excised from the body 
thereof, and turned on opposite sides ; also in a fence post made of two 
closely joined metallic rods bent outward at corresponding points near the 
base. 

Improved Hay and Straw Cutter. 

John A. Cornish, Marshfleld, Mo.— This Invention consists in Improving 
hay and straw cutters by the application thereto of a grinding plate (hat 
takeBupthe wear on thekntfe as fast as it occurs, a pecultarsupport for the 
cutter blade, and also novel means for operating the feed rolls. Thc,<*> 
cause the machine to operate with leeslaborana tocut the hayorstraw 
more uniformly than is usually done. 

Improved Piston Packing. 

Stlllman E.Chubbuck and Isaac Y. Cbubbuek, Boston, Mass.— This Inven 
tlon consists in the Improvement of steam packing for pistons, by combln 
ing, with the spring prefers that bold the cut rings In place at their proper 
expansion, non-radial hub armB and overlapping ring si uds to prevent late- 
ral displacement, and also in the peculiar construction of the heads of 
spring pressers, so that they may act at right angles to une ring and exert 
also a lateral pressure upon the other, the two sets of rings that break 
Joint with each other being thus held perfectly steamtlght against the 
piston cylinder. 

Improved Circular Saw Planing Knife. 

Joseph T. Tunis, St. Michael's, Md. —This Invention consists In a new and 
improved method of planing down the kerf upon sawn material during 
the operation of sawing, by Inserting In grooved boles near the circumfer- 
ence of the saw detachable planing knives having symmetrical sides a ad 
projecting alternately on opposite sides of the saw just lar enough to plum; 
down tbe kerf without wasting the material, the said knives being made 
with symmetrical sides so that theymay be taken out and reversed when 
one edge becomes dull or blunted. 

Improved Bed Lounge. 

Frank Johnson, Omaha, Neb.— The seat is hinged at the front part. Tbe 
head part Is hinged to an Inclined head piece of the lounge frame, and is to 
be swung in an outward direction like the seat. The inside of lounge frame 
and seat are provided with suitable mattresses, the cushioned head and seat 
being at the under side when the lounge Is used as a bed, and thereby not 
exposed to rapid wearing out. The hinged section Is provided with folding 
legs. The face board Is detachable, andhas to be taken oft when tbe lounge 
Is folded into a bed. It closes the open part between the seat and frame, 
and is firmly applied to lugs which enter recesses, and pass along extension 
grooves by sliding a board side wise toward the head of the lounge, retain 
lng It firmly thereon till detached by sliding It in opposite direction for 
opening the lounge. The lounge is quickly and easily changed into a bed, 
and vice versa. 

Improved Binder Attachment tor Harvesters. 

Willis Wheelock, Decorah, Iowa, assignor of one half hit. light to VVil- 
l'am T. Baker, same place.— This Is au automatic raking attachment for 
harvesters, so constructed as to collect the cut grain Into a gavel and raise 
it to the binders' table. Suitable construction enables the binder to equa- 
lize the gavels by allowing the rake to operate only when a Proper amount 
of cut grain has fallen upon the platform. The rake stands still for a short 
time at each end or the platform and then moves across the platform In a 
straight line, sweeping the cut grain before it. As the rate head moves 
back Its forward part is raised out of the falling grain. The forward part 
of the rake head, while sweeping the grain before it, Is kept from rising. 
To the inner edge of the platform is pivoted an apron, which is connected 
with tbe spring so as to be lowered as the spring Is forced down by the ad- 
vancing rake, and allow the gavel to pass to the receiver. As the rake 
head rises to return, the apron Is raised by thesprlng to prevent the grain 
f romf alllngf rom the platform, while the receiver is raised to deliver the 
gavel. 

Improved Carriage VVrencb. 

Wilbur F. Bowe, Minneapolis, Minn.— The object of this invention Is to 
provide, for the removing and replacing of the axle nut of carriages, an 
Improved wreneh by which the same can be done without soiling the fingers 
or letting the nutcome In contact with dirt. A carriage wrench slides on 
the shank of an axle nut socket. The shank Is partly polygonal, partly 
round. and is provided with a button or knob, by which the nut and socket 
may be turned, whlln the starting or finishing turns of the nut are given by 
the lever part of the wrench. 

Improved Burial Case. 

Jacob H. Forshay, New York city.— By an Improved mode of fastening 
the lid may be applied and taken oflln a few minutes without difficulty, the 
connection being made by fastening clamps which are provided with taper- 
ing grooves, and placed over the dovetailed wedge strips at the Bides and 
endsof the body and cover of tUecase. The acijolnlng parts of the body 
and cover are provided with Interlocking grooves and tooth shaped projec- 
tions, which extend around the whole circumference of the case, and have 
rectangular extension recesses, Into which corresponding continuous strips 
of rubber are applied. By placing the cover on thebodyof thecase, tlut 
apexes of the projections embed themselves tightly Into the rubber lining, 
and form thereby a perfect and hermetically sealing joint as soon au the 
fastening clamps are applied. 

Improved Mode of Connecting Pitmen to Fly Wheel h. 

James M. G. Mouck, Drakevllle, Iowa.— A wheel has curved arms, one 
of which is provided with a slot. This construction adapts it for attach- 
ment of a pitman, by means of a wrist pin which passes through the end 
of a bar that is pivoted to the rim of the wheel, and 1b clamped In any ad- 
justment by a screw nut. The Blot Is constructed upon a curve of a circle 
whose radius Is the pivot of the bar. The object of the latter is to comjit- ii- 
satef orthe loss.and prevent the breaking or giving way of tbe slotted 
arm, andalBO to overbalance the wheel on one side, bo that it has u) (1«>3<( 
center. 

Improved Toy dun, 
John C. Todd, Toronto, Can.— This Invention consists of a disk-shaped 
piece of suitable material, provided with a groove along the circumference 
In which, by suitable fastenings, an elastic baud Is placed. A diametrical 
perforation of the dtskserves as a guide chamber for the dart, the disk 
being provided at one end thereof with a segmental recess for easily taking 
hold of the end of the dart and the clastic band, and thus, by suddenly ex- 
tending and then freeing the latter, sending out Die projectile. 



Invention* Patented In England by Americans. 

[Compiled from the Commissioners of Patents' Journal.] 
From June 12 to June 18, 1874, inclusive. 
Cooking, etc., by Liquid FtoiL.— J. H. Thorp, New YorK city. 
Compound Engine.— W. Baxter, Jr., Newark, N. J. 
Distilling Extracts.— F. Walton et at., New 5Tork city. 
Dress Patterns — E. Butterlck & Co., New York city. 
Fire Arm Band Hook.— E. Gaylord, Chicopee, Maes. 

MakingIob.etc.-C.P. N.Weatterbv (of New York city), London, £ng. 
Oxidizing Anthracene .-C . Bumpff, New York city, et al. 
pBOTKcnoN from Fibe, etc.— J.A. Coleman. Providence, R. L, 
Railway cab Spbings.— J. S. Barney, New York city, et al. 
Bewino Machine Attachment.— J. J. Thompson, Goshen, N. Y. 
Spike Machineby.— N. Tay, Medf ord, Al ass. 
Supply Valve.— W.Craig, Newark, N. J.,etal. 
eTmperhbq Steel Uw, erc.-i. K. *ln>jlt et al., Fitchburg.Mas 
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For Sale — The patent for the American 
School Black-board Rubber, not yetlssued. Work light, 
profits large. Sample and particulars, by mall poet paid, 
on receipt of 25c. Joseph B. Walker, Inventor, Louis- 
ville, Kentucky. 

For 2d hand Boilers, &c, see Logan's adv't. 

No Keys, Key-seats, Set-screws, Bolts, or 
Pins used In fastening the Taper-Sleeve Belt-Pulley. 
Holds firmly; can't be thrown out of balance; easily 
moved ; can't Injure shafting. One pulley sent on trial 
to any part of the TJ. S. See last Issue Scientific Ame- 
rican. Address A. B. Cook & Co., Erie, Pa. 

For Sale — One new side wheel Steamboat, 
50 feet long— one propeller (new), 25 feet long, by S. E. 
Harthan, Worcester, Mass. 

The Pickering Governor, Portland, Conn. 

Tuck's Patent Piston Packing. Address 
Uutta Percha & Rubber M'f'gCo.,"26 Warren St ,N.T. 

Cobalt and Nickel Salts and Anodes, the 
best coating for all metals, with Instructions for Elec- 
tro-plating. Chromium negative plates for batteries, 
three cents per square Inch, and batteries for all pur- 
poses; the best known for power and constancy. O. W. 
Beardslee, 122 Plymouth St., Brooklyn, N. T. 

Portable Engines 2d hand, thoroughly over- 
hauled.at ^Cost. I. U. Shearman, 45 Cortlandt St., N.Y. 

The Haskins Machine Co. Boilers are all 
tested and Insured by the Hartford Steam Boiler Inspec- 
tion and Insurance Co. Warerooms 46 Cortlandt St.,N.Y. 

Babbitt Metals — For the very best, send to 
Canard & Murray, Iron and Brass Founders, 30th and 
Chestnut Sts., Philadelphia, Pa. Write for Circulars. 

For Small sizes of Screw Cutting Engine 
Lathes, address Star ToolICo., Providence, B. I. 
Mechanical Expert in Patent Cases. T. D. 

Stetson, 23 Murray St.. New York. 

Sure cure for Slipping Belts — Sutton's pat- 
ent Pulley Cover Is warranted to do double the work 
before the belt will sl'p. See Scl. Am. June 21st, 1873, 
P. S89.eCirculars free. J. W. Sutton, 95 Liberty St.. N.Y. 

Linseed Oil Presses and Machinery for 
Sale. Perfect order. Very cheap. Wright & Lawther, 
Chicago, 111. 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey, Farrell & Co ., Pittsburgh, Pa. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

Boilers and Engines, Second Hand. Egbert 
P. Watson, 42 Clifl St ., New York. 

Taft's Portable Baths. Address Portable 
Bath Co., 156 South Street. New York city. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

For economical Vertical Steam Enffines,go 
to the Haskins Machine Co., 46 Cortlandt St., New York. 

The ''Scientific American" Office, New York, 
Is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons In the various departments 
of tho establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price *5. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

All Fruit-can Tools,P erracute,Bridgeton,N. J. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by Iron 
cable. W. D. Andrews & Bro., 414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 

Lathes, Planers, Drills, Milling and Index 
Machines. Qeo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pitts burgh, Pa., 
or lithograph, etc. 

Hydraulic Presses and Jacks, new and sec- 

ondhand. E. Lyon, 470Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
address Mllo, Peck & Co., New Haven, Conn 

Small Tools and Gear Wheels for Models. 

List free. Ooodnow & Wightman,23Cornriill, Boston, Mb 

The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate cost have made 
these goods popular. Homer Foot & Co., Sole Agents 
or America, 20 Piatt Street, New fork. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertise- 
ment. Andrew's Patent, Inside page. 

Automatic Wire Rope R. R. conveys Coal 
Ore. &c, without Trestle Work. No. 84 Dey street, N.Y 

A F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. 34 Dey street, New York. 
Beet Philadelphia Oak Belting and Monitor 
Stitched. C. W. Amy, Manufacturer, 301 & 303 Cherry 
St.. Philadelphia, Pa. Send for circular. 
Temples & Oilcans. Draper, Hopedale, Mass 
Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery ol 
all descriptions. W. L. Chase & Co., 93, 95,97 Liberty 
Btreet.New York. 

Hand Fire Engines, Life and Force Pumps 
forflre and all other purposes. Address Bumsey & Co., 
Seneca Falls. N. Y..U. S. A. 

Pattern Letters and Figures, to put on pat- 
terns of castlngs.all sizes. H.W.Knlght,Seneca Falls.N.Y. 

Diamonds and Carbon turned and shaped 
for Scientific purposes ; also, Glaziers 1 Diamonds manu- 
factured and reset byj. Dickinson, 64 Nassau St., N.Y 

Buy Boult's Paneling, Moulding, and Dove- 
alllng Machine. Send for circular and sample of work. 
B. C. Mach'yCo., Battle Creek, Mich. .Box 227. 

Engines, Boilers, Pumps, Portable Engines 

Machinists Tools. I. .H. Shearman, 45 Cortlandt St., N.Y. 

For best Presses, Dies and Fruit Can Tools, 
B1ISS& Williams. cor. of Plymouth & Jay,Brooklyn,N.Y. 

Iron Roofing — Scott & Co., Cincinnati, Ohio. 

Price only three dollars — The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts ol 
the worm on receipt of price, F. C. Beach & Co. ,263 
Broadway, New York. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder In the market. W. h. Chase A 
Co, , 98, 96, 07 Liberty Street, New York. 




J. N. F. can copper his iron castings by 
using the recipe on p. 155, vol. 26.— L. C. will find a re- 
cipe for a good cement for leather on p. 119, vol.28.— 
C. M. 0. can repair his rubber bladder by following the 
directions on p. 203, vol. 80.— S. M. B. will find the wire 
gages described on p. 363, vol . 28.— Y. C. R. and all other 
readers of this journal ought to know that there Is no 
machine for Indicating burled gold, sliver, or other 
treasure.— P. & F. B. are Informed that the Issue con- 
taining the account of the heneryls out of print.— L.H. 

1. M. does not send data enough for the solution of his 
equation.— A. S. will find anexplanatlon of the revol- 
ving wheel question on p. 27, vol. 23.— J. W. S., who en- 
quires as to lenses and telescopes, has omitted to send 
his full address.— S. R. II. will find descriptions of tool 
steel on p. 21, vol. 31.— C. B. L. will find recipes for 
aquarium cement on p. 274. vol. 80.— P. H. C. will find 
directions for molding rubber on p. 863. vol. 30. 

L. A. G. asks : Can yon give me a good and 
cheap plan for constructing a cistern to gather soft wa- 
ter? I propose building one 30 feet long, and 10 feet 
wide and deep, l'.nlng bottom and sides with a 4 Inch 
brick wail, laying tbebrlcks In mortar of sand and fire 
clay (In equal quantities, mixed) with an arch on top, of 
4 inch brick. A. A cistern built In this manner would 
not stand ; a side wall 4 Inches thick and 10 feet high, if 
built In a straight line, would be thrown down by the 
pressure of the earth on the exterior when the cistern is 
empty. A better way lato build It clrcular.say of twen- 
ty-two feet diameter, erect a brick pillar In the center of 
two feet diameter, ana then throw the arch from the 
pillar to the exterior wall, extending around In a circle; 
In which case the span will be only ten feet, and the 
outside wall will resist the pressure of theearth. The 
crown should be some distance down from the surface 
of the ground, in order that the sides of the arch may 
be properly loaded. But even In this case it will be bet- 
ter to lay the bottom In two courses of brick, one on 
edge, and make the arch 8 Inches thick. 

G. C. R. asks how to remove ink staiDS 
from paper ? A. Try a solution of chloride of lime In 
water. 

W. A. D. asks : 1. Is there such a metal as 
Chabannean metal, an alloy invented by one M Chaban- 
neau, to Imitate gold? A. Yes, metal so called Is used 
In the manufacture of cheap Jewelry. 2. Will It wear 
equally as well as gold with the same care? A. We can- 
not say, having no positive knowledge. Probably not 

3. How can I tell pure gold -from an article that Is mere- 
ly washed or lightly plated? A. By Its specific gravity 
that of gold being 19'34. The Imitation will be mvich Iosp, 

4. Whatfluldls used by the tinmen to make solder stick 
to tin? A. Hydrochloric acid saturated with zinc. 

J. H. C. asks : 1. What would be the result 
if the star Arcturus should strike the earth ? A. The 
earth, as an earth, would probably be destroyed. 2. Can 
you give me a recipe for a varnish for canvas which will 
not be affected by the beat of the sun, or make the ean- 
vas stiff? A. We know of no varnish that will answer 
your purpose. 

S. C. H. says : 1. I wish to paste common 
tracing cloth on a paper background. What kind of 
paste can I use? I have tried albumen, which admits of 
the cloth peeling off. A. Gum tragacanth might be used. 

2. I also wish to varnish the glazed surface. What kind 
of varnish can be used? I have tried white dammar 
varnish, and It does not dry. A. Mastic will probably 
answer your purpose. 

W. S. V. says : Can you tell me what the 
enclosed substance is ? It was found floating in the wa- 
terln large quantities near Montauk, L. I., last sum 
mer. Fire and acids seem to have no particular effect 
on It. I tried acids, hot and cold, and left It In a coal 
fire under the coals for two hours, and In a wood nre 
about the same time, and It came out of the coal fire a 
little more brittle than this specimen which I send, bro- 
ken from the same specimen before trying it. This 
specimen has not been tested. It. melts before the blow- 
pipe with soda. A. It consists of a siliceous skeleton 
which loses a certain amount of organic matter on ig- 
nition. Distributed through the mass are particles of 
sand. It Is likewise Impregnated with saline matters. 
It appears to be the debrt.i of marine organisms com- 
pacted together by the action of the waves. 

D. O. C. asks : 1. How many ounces of blood 
will 1 gallon of rich fresh cow's milk make? A. Ko 
reliable cemputatlon has been made. 2. How can 
I make the common sulphur match? A. Take plies 
phoruB 4 parts, water 10 parts, fine glue 6 parts, red ocher 
or lead 5 parts, smalt 2 parts. Mix the'glue with a little 
water, and convert by a gentle heat Into a smooth jelly; 
put It Into a slightly warm porcelain mortar to liquefy ; 
rub the phosphorus down through this gelatin at a tem- 
perature of aboutl46° to 150° Fah. Add thenlter, then 
the ocher or lead, and lastly the smalt, until the whole 
forms a uniform paste. The sulphnr match should be 
dipped Into the mixture In the usual way. 

W. J. S. asks : 1. Which is the best way to 
regulate the temperature of an Incubator by means of 
balanced valves? I have tried to "work them by mercury 
In a bottle, and a float upthe neck connecting with the 
valve ; but the mercury does not expand enough to 
work It. A. Lengthen your tube of mercury ard the re- 
sult will probably be more satisfactory. 2. What are 
the shells of eggs composed of, besides lime? My hens 
eat their eggs as soon as laid If not watched, shells aud 
all. I think that they do not find enough lime in their 
food to make shell. A. Take a quantity of bones, burn 
and pulverize them, and mix with the feed ; this will 
give the requisite quantity of phosphate of lime. 

B. T. G.asks: 1. Do candy manufacturers 
use poisonous articles In the coloring of candles? A. 
It has been stated on good authority that nearly half 
the candy manufactured contains, In the formof color- 
ing matter and otherwise, really poisonous matter, and 
this Is principally In wbat Is called French confection- 
ary. IS. Are our commercial teas (called China and Japan 
teas) adulterated In this country? A. Yes, but to a 
somewhat limited extent. 3.1s beet sugar manufactured 
to such an extent In the United States as to be called 
an article of commerce ? A. The manufacture of beet 
sugarln this country Is as yet comparatively In its In- 
fancy, but It promises much. 4." Are there any manufac- 
tories of sirup by a chemical process, with muriatic or 
other acid, out of old rags, etc.? A. For many years 
chemists have made sugar In the laboratory In this way 
as a curiosity, but we know of no one who makes a 
business of manufacturing sirup by this method. 5. Is 
It probable that an expert can Invariably tell (by a de- 
coction), within or e cent, the commercial value of any 
kind and grade of tea? A. We have very little doubt 
bat that each men can be found. 



O. N. asks : Is not the grass left on lawns 
cutby lawn mowers Injurious to the lawns ? Wherever 
the cut grass remains, the lawn looks thin, dry, and 
dead. If the decaying grass destroys that en which it 
falls, In time It would exhaust the soil. The lawn looks 
much better before being cut than after. A. The change 
Is probably due to the atmosphere of gases, heal, etc. 
generated by the decaying or fermenting vegetable sub- 
stance?, grass, etc., also to the partial absence of light. 

A. asks : How can I make a cheap micros- 
cope? A. Every convex lens Is In Itself a microscope; 
the only difference between It and the larger or com- 
pound Instrument Is that, Instead of viewing the first 
formed Image, a second and still more powerful lens Is 
used, which receives the Image and still further magni- 
fies It. The cost of mlcroscopesfa due to the necessary 
extreme perfection of the lenses used. 

J. P. L. asks: How can I test a cellar for 
dampness? A. The easiest way for you to test for mois- 
ture In your cellar will be to provide yourself with a 
thermometer, a glass tumbler filled with water, and 
a piece of ice ; then notice how low your thermometer, 
when placed In the tumbler.has to sink before any mois- 
ture begins to show itself on the outside of the vessel 
of cold water. The lower the temperature to which the 
thermometer has to sink before moisture is precipitat- 
ed, the le^s there Is of it in the moisture of the cellar. 

M.M. asks: In refitting the bearings of an 
engine lathe, how can I best set the mandrel and lace 
plate In the right position to the bedplate? The ia.ee 
plate Is 29 Inches In diameter. A. If the bearings of 
your lathe head are to be Babbitted, as your question 
indicates, set the lathe head in position by placing a 
parallel bar of Iron between the centers of the lathe 
and apply a Urge square to the rodand the face plate 
of the lathe, which will denote the exact position for 
the lathe head. lithe journals are of brass and require 
renewing, mark off their hlght (from the bed of the 
lathe) by a trammel made from the hlght of tho center 
of the poppet spln'lle to the bed, and then mark them 
sideways by means of a square placed acro3s the face 
of the bed of the lathe, placlDg the edge of the square 
exactly even to the bearing of lathe bed wherein the 
lathe head fits. Or, In the latter case, you may use the 
old brasses as a guide for marking the new one s.maklng 
such allowances as practice or the lathe demonstrates 
to be necessary. 

W. S. W. asks: What is the principle of 
Bude lamp Invented by Benjamin Tteomoson (.Count 
Rumford) ? A. The Budc lamp Is an argand lamp. 
through the center of the burner of which a current ol 
pureoxygen gas la passed, which enormously increases 
che brilliancy of the flame. 

A.N. H. says: 1. In plating with mckel.it 
sometimes chips off. What is the cause acd how can I 
remedy It? A. Extreme eare should be taken to tlior. 
ouebly cleanse and coat evenly with copper, by immer- 
sion in solution of blue vitriol for a short time. If pro- 
perly prepared, you will probably find no further trou- 
ble. 2 How Is the solution kept always neutral ? A. 
By keeping sufficient surface of the anode exposed In 
the solution. 3. Howisivory dyed blue? Bykeeplng 
the Ivory Immersed In a dilute solution of sulphate of 
Indigo, partly saturated with potash, for sometime. 
Thtswlll give you a line blue. 

W. B. V. says: Parties selling gasoline 
burners sell also a formula or recipe for preparing the 
gasoline, to render It safer: powdered alum, soda, salt, 
etc. But the seller also offers It already prepared at 40 
cents per gallon. Is all tl at stuff necessary to render 
the gasoline safer or better, or Id It to insure the sale of 
it at 40 cents ? In not pure gasoline as safe as the mix- 
ture ? A. No mixtures of this character impart safety^ 
No burning oils are safe except those of high specific 
gravities and boiling points. 

W.F.W.asks: Will a handsaw take the 
place of a common straight mill saw for sawing lumber 
from hard and soft wood? A. Band saws are used for 
the above purpose with much success. See illustrations 
of ship timber band saws in Scientific American, p. 
175, vol.28. 

O. C. L. asks : 1. How can I make a simple 
self-registering anemometer? A. There are several 
forms of this instrument ; the most usual consists of a 
small vane with fans, which the wind turns; the velocity 
Is deduced from the number of turns made In a given 
time, whlchls measured by an endleBS screw and wheel 
work. 2. How can Iprepare paper which will be discol- 
ored at any point by the simple passage of a moderate 
current of electricity through It? A. Soak the paper 
In a solution of Iodide of potassium and starch. 3. Will 
you give me a recipe for making lemon sugar that will 
not Injure the health ? A. Use tartaric acid and pow- 
dered sugarln the proportion of one to lour. 

J. J. H. asks: Can you give me a good and 
cbeap recipe for making laudanum ? a. Take of opium 
(moderately fine powder, dried) %% troy ozs., water and 
alcohol each, 1 pint; diluted alcohol sufficient quanti- 
ty. Macerate the opium for three days with the water 
with frequent agitation, then add the alcohol and con 
tlnuc maceration for three days more. Introduce the 
mixture Into apercolator, and, when liquid has ceased 
to pass, pour the diluted alcohol upon It until 2 pints 
have been obtained. 

W. W. asks : What is the length of 8 cen- 
timeters In incheB ? A. 31496-j- inches. 

F. M. B. pays : I have a self-inking job 
printing press; and when I undertake to print a large 
form (the type being evenly planed and Impression 
screws being evenly adjusted), I get an Impression on 
only one side of the form, and the same Is true when I 
undertake to print a small address card. Is there a 
simple method by which I can ascertain If the plate Is 
perfectly parallel with the platen? A. The fact that 
your form gives an Impression on one side only Is proof 
that the platen Is not set parallel with the bed, and the 
faultcan only lie in the adjustment screws of the plat- 
en. The maker of the press can undoubtedly supply 
you with a gage to set the platen, but proper adjustment 
of the platen screws will (If the faces of the bed and 
platen are true) set them perfectly parallel to each other 
and give an even Impression. 

T. D. asks : Is there any market for sumac 
In bales, unground, and Is there a way to get Its prop 
ertles in a liquid form? A. There are many varieties 
of this shrub, some of which are used in tanning and 
dyeing, and some In medicine. It Is used also Instead 
of galls in the manufacture of Ink. Rhus wine Is also 
made from this. The market for It Is very limited, and 
the supply exceeds the demand. 

G. M. asks: Is there any such thing as a 
mermaid living In the sea ? If so.'where can It be found 
and to what class of fish or animals does It belong? A. 
Descriptions of several such monsters were anclen.ly 
published, but Sir Humphrey Davy asserts that a human 
head, mamma, and a fish's tall are absolutely Incom- 
patible in one body. 



A San Francisco gentleman says (in com- 
menting on our reply 10 U. II. M., who asked : " Which 
Is the healthiest State In the Union :-" in which we said: 
That State In whtch the greatest reerard Is paid to reli- 
gion, law, and education. In respect to physical advan- 
tages, most are In the first rank) : " You bigoted asses, 
whathas rellg'on to do with health to a sensible man ?" 
A. Our correspondent will peruse for his enllghten- 
mentthe death rates of ministers of the Gospel, of Qua- 
kers and of communities professedly following a reli- 
gious life, with those of hts acquaintances among the 
various "hells " for which San Francisco was at one 
time mostly celebrated. 

A. J. S. asks: Does the wind ever change 
directly from the east to the north, or does It always 
go around by south and west to the north ? A. The wind 
may change from the east to the north, or from east to 
south and thus to the west. If It follows the latter 
course, the clearing of the weather is regarded as per- 
manent. If It changes from east to north, the weather 
Is regarded as uncertain. 

W. H. W.asks: To what uses is verdigris 
applied? A. Verdigris lnan Impure state Is much used 
as a green pigment. In the pure state, it Is employed 
In medicine. 

N. H. says, in reply to a correspondent who 
asked how to take the dirt off a machinist's hands, some 
time ago: I find that sawdust Is good. Put on a coat 
of good soap, then rub It off' with pine sawdust. 

J. S.K, says: I cured a rusty tea kettle as 
follows : 1 got * piece of quick lime about as large as 
my fist and slacked It In the tea kettle that evening, 
filling tin: kettle full of water and letting It stand on 
the warm stove ; the next morning I emptied the lime 
watcrintoa bucket and rinsed the kettle, and it was 
used during the day as usual: at night the lime water 
was poured ba<;k into tho kettle and warmed, and the 
next morning again poured out, and so repeated, the 
next night making three nights In all.and that teakettle 
was cured ! It has not shown a symptom of rust in the 
water since. I will state that every night the kettle Is 
emptied and left open to dry. 

C. R. says, in reply to a correspondent who 
asked for explanation of "jerked" beet: The whites 
who settled Central and South America found beef , used 
by the IndianB, dried in loug strips, and it is so prepared 
by the Guachos and others to this day. The native name 
for It Is charquf, and char qui beef in English speech very 
soon and easily became "jerked " beef. 

P. O.K. says that the spoon and tumbler 
experiment can be tried with the same tumbler by first 
trying the tumbler with the spoon In It, and then, If the 
hot watcrdoesnotbreak the glass, trying the same t^is* 
(after it has returned to its normal state) without: fin? 
spoon. If it breaks then, the Inference would be thai 
the spoon paved the glass. 

F. C. H. says that poke root {'Phytolacca de- 
candra), sliced thin and laid about a houBe.wlll destroy 
cockroaches quicker than any other poison. It never 
fails, 

T. D. says : Your answer to P. D. R. t p. 

395. last volume, about the spoon and tumbler, has 
placed you in adilemma from whtch you might be ex- 
tricated by trying first the spoon In the tumblerand 
then pouring in the hot water : and If the glass did not 
break, then try the tumbler alone. If It broke, then 
find out the reason why. This spoon and tumbler busi - 
ness is an Instance of how remarkably prone men are to 
take up half an Idea without try ins to find out the 
principle Involved. Why does hot water break a tum- 
bleratall? Answer: Because the glass heated at one 
placeexpands too rapidly for the unbeated part and 
breaks. But If you take a spoon, or anything else, and 
preventthe sudden beating of the bottom of the tum- 
blerbygradually pouring the hot waterand heating the 
sides as fast as the bottom, you will probably save the 
tumbler. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

A. says : Enclosed is a specimen of what seems to be 
one rose growing out of the center of another. There 
is another example of the same on the same bush. A 
This abnormal rose Is not of a character sufficiently un- 
usual to rank It among monstrosities. The second rose 
Is upon a continuation of the stem. In some Instances 
the second flower Is found upon a shoot Issuing from 
below the calyx. This Is sometimes noticeable among 
rhododendrons.— F. M.— One specimen consists of deli- 
cate crystals ol carbonate of copper. The other con- 
sists of a quartzoze rock, stained with silicate of copper 
and containing a little magnetic oxide of iron — jf . H.— 
It Is basanlte or touchstone. It Is a flinty Jasper, u 
on account of Its hardness and black color for try! 
the purity of the precious metals. The color left 
the stone after rubbing the metal across It Indicates to 
the experienced eye the amount of alloy.— M. F. F.— 
No. 1 Is specular Iron ore. No. 2 Is blende or sulpbld 
of zinc In quartz.— C. H. B.— It Is a variety of brown 
hematite, or thehydrated sesquloxldc of Iron. 

F. K. asks: Can you give a recipe for ma 
king good Bologna sausages ?— G. W. F. asks: How are 
the suction bellows placed In n parlor reed organ? By 
whatmechanism are the pedals kept In an upright po- 
sit! on ? How is the tremolo fan made, and where is it 
placed?— C. asks: Is there anything tn the shape of 
green japan in use, or what 1b the green paint 1 ht. t will 
standbakipg?— G. F. L. asks: Will some one tell me 
how to bud rosebushes r— A. J. asks: How many square 
feet of surface should a parachute have to sustain a 
man's weight, eay 150 lbs., in the air ?— W. W.afks : Wha 
Is Spanish was?- J. F. A. asks: How thick I b the he 1 
met used hy divers ? Howisthewaterkeptout? How 
Is it fastened to the diver's head? 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On a Boiler Explosion in Michigan. By 
M. A. K., and by K. P. C. 

On Electricity and Magnetism. By C. E 

On Solar Attraction, etc. By S. W. R. 

On an Arrow Head. By C. M. B. 

On a Lunar Atmosphere. By W. F. Q. 

On Light, considered Metaphysically 
D. H. B. Jr. 

On Early Stenmboats. ByD. R. P. 
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Also enquiries and answers from the follow- 
ing: 

j.e.-d. E. 

Correspondents whose Inquiries fall to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
addressoi the writer Bhould always be given. 

Several correspondents request us to publish replies 
to their enquiries about the patentability of their In- 
ventions, etc. Such enquiries will only be answered by 
letter, and the parties should give their addresses. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for Bale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal," which Is specially 
devoted to such enquiries. 
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fOFFICIAL.1 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRA.NTKD IN THE WEEK ENDING 

June 16, 1874, 

AND EACH BEARING THAT DATS. 

tThose marked rr) are reissued patents. ] 



Agricultural Implement socket, T. B.DeForest.. 152,085 

Alarm, burglar, J. Grimes 152,104 

Anchor, C.A. Scanlon 152,175 

Auger earth, J. Momsen 152,151 

Bale tie, J. T. Mangham 151,138 

Bale tie, cotton, W. J.Carroll (r) 5,912 

Bale tie, cotton, McCllntock et al. (r) 5,919 

Balloons, guiding, C. F. McGlashan 152,145 

Barrel heater, A. B. Salisbury 152.010 

Basket, aeach, H. Carpenter (r) 5,922 

Bed bottom spring, S. P. Smith 152,182 

BelS door, F. C. D. McKay 151,996 

Bells, mold for mendlngfj). L. RTggs 15V, 170 

Bellows, J. Campbell 152.071 

Belt clasp, W. N. Wheatcroft 152,204 

Bill flic, J. Cain 152.070 

Bill file, W. R. Clough 152,078 

Blotter, W. J. Ketcham 151,987 

Boats in train, steering, W. Frlck 152,099 

Boiler and pipe connection, F. D. Child 152,034 

Boiler, cast Iron, W. M. Fuller 182,100 

Boiler, domestic, W. H.Graham 151,968 

Boller.steam, I. Barton 152.064 

Bolt, E. M.Judd 152,039 

Bolt, D. A. Robinson 152,009 

Bolls, butt and bilge, F. B. Torrey 152,191 

Book, drawing, A. Forbrlger 151,965 

Boot cork solp, E. A.Brooks 152,067 

Boot heels, etc., trimming, N. Phaneuf 152,165 

Boot nailing machine, L. R. Mears 152,146 

Boot, wooden sole, W. S. Hunter 152,114 

Boot counter stlffener, B.C. Young 152,030 

Bottle and stopper, A. W. Newell 152,158 

Box, self-locking, H. A. Henderson 151,977 

Boxes, securing corners of, W.M.Beaufort. 151,952 

Bracelet catch fastening, H. Stone 152,188 

Bridge gate draw, C. H. Kaufmann 151,985 

Buckle and loop for shawl straps, J. S. Topham 152,193 

Button fastener, B. F.Larrabee 152,128 

Bution holes, stitching, J. Wensley 152,055 

Button molds, covering, Hornlch etal 152,111 

Cameras, stereoscopic, W. Harris 151,972, 151,978 

Can for oil, paint, etc., H. B. Renwlck 152,168 

Can, milk, . VI. Mitchell 151,998 

Cans of oysters, etc., treating, A. K. Shrlver 152,181 

Car brake, P. Eoler 152,093 

Carcoupllog, J. M Clem 152,077 

Car coupling.J. H. McAlpln 152,144 

Car coupling, Thomas & Hearn 152,054 

Car seat, railroad, J . Richardson 152,169 

Car spilng.O. B.Thompson 152.020 

Car starter, J. B. Scofleld 152,177 

Car wheel, J. L. Krauser 152,125 

Carwheels, casting, J. K. Sax 152,011 

Car ventilating apparatus, H. A. Gouge 152,102 

Carbureting gas and air, A. W. Porter 152,006 

Carpet stretcher, P. Hays 152,108 

Carriage axle die, Clapp & Van Patten 151,959 

Carriage seat, W. M. Knapp 152,124 

Carriage spring, O. B. Thompson 152,020 

Carriage top, C. M. Mumson 152,154 

Cartridge, blasting, J. H. Strledlnger 1?2,058 

Cartridge box, C. C. MacConnell 152,136 

Casting copper, etc., mold for, A. S. LavrofT 152,040 

Casting die, pattern for, J. B.Johnson 151,984 

Casting pipe, pattern for, B. J. Howdon 152,112 

Chair, S.J.Simmons 152,051 

Chair, folding, G. Vf. Swain 152,189 

Chair, screw and pivot, W. T. Doremus 152.087 

Chair, tilling, H. Matthews 151,994 

Churn, J. K. O'Nell 152,161 

Cloth napping machine, C. W.Brown 151.957 

Clutch counter shaft, friction, E. J. Manvllle 152,043 

Clutch, friction, W. and D. Watson 152,027 

Confectionery from corn, W.R.Smith 152,019 

Cooler, water. F. P. Laubach 152,130 

Com marker, P. O'Gorman 152,008 

Corset, abdominal, J. W. Askle 151,951 

Cotton, opening and lapping, S. Dellze 151,662 

Cultivator, A. P. Carnagy 152,078 

Cultivator, cotton, T. C. Burnham 152,069 

Curtain fixture, G. W. Beers 152,065 

mm. portable wiLg, P. Emerson 152,092 

Damper, draft regulating, K. S. Dunham 152,089 

Dental self-adjusting dam, J. L. Chevalier 152,074 

Derrick, oil well, J. Schellkopf 152,176 

Derricks, distributing apparatus for, J. Mlnnlch 152,149 

Drawing frame top roll cover, Llndsley etal 152,133 

Dredging bucket, J. B. Wood 152,206 

Electrical temperature regulator, W. C.Baker... 152,031 

Elevator, R. Seeburger 152.018 

Engine, rotary, W. R. Manley 152,042 

Engine, rotary, E. Myers 152,157 

Engine, steam, N. P. Stevens 152,052 

Engine pump and condenser, CO. Farclot 152,095 

Equalizer, draft, J.Dodge 152,086 

Fence post socket, S. H. Ellis 152,091 

Fiber for paper, disintegrating, A. S. Lyman 151,991 

Fibrous substances, disintegrating, A. S. Lyman 151,992 
Floorcloth and Imitation leather, Charles etal.. 151,958 

Flower stand, M. H. McGulre 151,995 

Foil, metalll;, W. A. Shaw 152,180 

Fruit box, E. Wllklns 152,205 

Furnace, portable, A. Bean 152,033 

Furnace, damper, E. P. Bates 152 033 

Gage cock. R. P. Ross 152472 



Game board, J. L. Eggleaton 152,036 

Game board, T. R. Wasgatt, Jr 152,026 

Garter, W. 8. Wardwell 152,200 

Gas regulator, J. A. Crete" 152 083 

Gate, farm, W. H. Roderick 152,049 

Glass articles, ornamenting, T. Archer 152,059 

Glassware, mold for, J. Relghard (r) 5,924 

Glove fastening, I. Hormann 152,109 

Grain binder, J. F.Gordon 151,967 

Graining machine, C. Rapp 152,047 

Gun, air, H. Belshelm 151,958 

Harness saddle, E. Edwards 152,091 

Harness saddle, S. E. Tompkins 151.191 

Harness saddle tree, S. E. Tompkins 152,192 

Hat brims, binding and wiring, D. L. Sheplle 152,016 

Heater, barrel, A. E. Salisbury 152,010 

Hides, baiting andcleanslng, W. Stack 153,187 

Hoops, splitting and dressing, Murray et al 152,155 

Horse power, J. W. Jackson 152,116 

Horse power, A. J. Pierce 152,166 

Inhaling and fumigating, E- C. Klrkwood (r) 5,918 

Jack, lifting, J. S. Jackson 152,117 

Jelly glass, J. Adams (r) 5,921 

Key fastener, J. B. Andrews 152,058 

Knitting machlne.O.F. Tripp 152,021 

Ladder, step, Udell & Null 152,023 

Lamp, A. Burbank .152,068 

Lamp, R. Nutting 152,002 

Lamp for heating, J. Iredale 152,115 

Lamp chandelier and bracket, M. W. House 151,982 

Lantern, signal, S. T. Llpplncott 152,134 

Latch, reversible knob, B. Erbe (r) 5,913 

Leather rolllngmachlne, S. R. Erom 151,989 

Lightning rod, J. M. Mott 152,153 

Lock, seal, J. L. Howard 151,983 

Locket.A. Bratnerd '. c 152,066 

Locket and smelling bottle, F. Wachter.„ 152,197 

Loom.H.D. Davis '. 151,961 

Loom, narrow ware, T. W. Harrison 151,974 

Loom shuttle driving mechanism, Kane et al 152,120 

Loom wires, actuating, W.B. and J.C.Duckworth 152,088 

Mains, tapping. J.Sperrlng 152,184 

Meat and pickle weight, W. Holcomb 151,980 

Mechanical movement, E. Swartzwelder 152,190 

Medical compound, Phillips & Reld (r) 5,923 

Medical compound, J. B. Sloan 152,017 

Metal bars, cutting and bending, R. Hale 151,106 

Mill, smut, E. C. HInzey 151,979 

Mortising machine, M. W. Collins 152,079 

Netting machine, B. Arnold 152.062 

Ore scourer, etc.W. H. Patton 152,044 

Organ, reed, O. C. Whitney 152,028 

Organ reed board, O. C. Whitney 152,0-29 

Overshoe, rubber, F. E.Hall 151,970 

Ox yoke, L. Walter 152,025 

Paper box, Musgrove& Smith 152,156 

Paper box, J. W. Turner 152,022 

Peach and plum cutting machine, P. J. Isbell 152,038 

Pen, J. Mason 152,141 

Pen holder, J. Mason 152,142 

Photographic surface, A. Messer, Jr 152,147 

Piano lid prop, A. Klesllng 152,122 

Piano sounding board, F. W. Nlehaus 152,159 

Picture frame, H. S. Hale 152,105 

Pipe, cement and otherdraln, J. W. McGlashan.. 152.143 
Pipes, centering joints fer water, G. W.Evans.. 152,f£4 

Piston for atmospheric motors, J. E. Holmes 151,981 

Planter, corn, J. Clarrldge 152,076 

Planter, seed, A. Eldssener . 152,123 

P'ow.D. L. H.Mitchell 152,150 

Plow, F. Renak 152.C07 

Plow, W. Warrlner 152.201 

Plow and cultivator, sulky, D. A. Smalley et al.. 152,01s- 
Porcelain lined vessels, facing, J. C. Mllllgan ... 152,148 

Press, cotton, P. K.Dederlck 152,081 

Press, cotton, B. G. Martin 152,140 

Press, lard, R. Seeburger 152,014 

Printing press, G. P.Gordon 151,966 

Puddler'B ball squeezer, Dangertleld et al 151,960 

Pump, lift and force, T. Holland 152,110 

Punch, registering ticket, J. Corbett 152,081 

Purifier, middlings, G.Parker 152,162 

Purifier, middlings, J. Schmttt 152,012 

Purifier brush, middlings, J. T. Noye 152,001 

Railroad track, H . A. Corbln 152,082 

Railroad track cleaner, P. Dlemer 151,963 

Rake and tedder, C. Murray 152.000 

Rake, horse hay, J. Rumrlll 152,174 

Rake, revolving horse hay, C. E. Peckbam 152.164 

Refrigerator, O. C. Johnson 152,119 

Regulator, etc., pressure, Bangs & Gray 152, 0f3 

Saccharine sirups, clarifying, J. V. P. Lagrange. 152.126 

Sad Iron, T. Fewkes 152.037 

Sad Iron, W. Macomber 152,137 

Saddle tree, adjustable, Heaton & Eckley 151,976 

Sand and emery paper, A. Langdon 152,127 

Sand papering machine, H.L. Hapgood (rj 5,915 

Sash balance, G. Peck, J r 152,163 

Sash fastener, W. T. Spencer 152,183 

Saw mill, A. Rodgers 151,171 

Scale, spring, A.Turnbull 152,195 

Scraper, I. Arcos 152,069 

Scraper, P. H.Carey 152.072 

Scraper, revolving, W. J. Webb 152,203 

Screw driver, J. A.Wakefield 152,198 

Seeder and fertilizer distributer, A. B. Farquhar. 151,964 

Seeding machine, G. Jessup ,r) 5,917 

Sewer basin, E. L.Meyer (r) 5,920 

Sewlngmachine platter attachment, W.Hlldebrand 151,978 

Sewing machine shuttle, G. W. Loomls 152,041 

Sewing machine table, E. R. Clark 152,075 

Shoe blacking implement, A. L. Sonn 152,186 

Shoe upper, J. L. Perry 152,045 

Shutter worker, D. Kelleher 152,121 

Sieve, R. J. Mann 151,993 

Sled, bob, W. L. Moshler 152,152 

Soap, apparatus for molding, G. C. Wenzel 152,056 

Soap, machine for cutting, J. Selbert 152,178 

Spindle, G. Richardson 152.008 

Steel. manufacture of, J. Lelghton 152,132 

Stencil plate, C.ElelnBchmldt 151,988 

Stone, artificial, E. L. Ransome 152,167 

Stove, base burning, A. Hathaway 151,975 

Stove, parlor cook, Shantz & Keeley 152,015 

Stove, reservoir cooking, J. M. Read 152,048 

Syringe, shower bath, and disinfecting, M.F.Potter 152,046 

Table, extension , W . Val : ntln 152,196 

Table, Ironing, T. Abercromble 152,057 

Tank roof, H. G. Flake 152,096 

Taps or valves, construction of, J. Gurney 151.969 

Target, flying, J. Glahn 152,101 

Teaching fractions, I. Harrington 151,971 

Telegraph key.R. W. Walker 152,199 

Thill coupling, M. M. Latta 152,129 

Tobacco bag, C. Schrelber 152,050 

Tobacco box, C. J. Hauck (r) 5,916 

Tobacco leaves, coloring, E. J. Oppelt 152,004 

Tongs, fire, M. M. Eenney 151,936 

Tooth paste, T. A. D. Forater 152,098 

Treadle. J. Lee 152,131 

Tubes, die for drawing, D.M. Somers 152,185 



Tyre tightener. M. J. Jenkins 152,11* 

Valve, cushion seated, T. Shaw 152,179 

Valve, relief, E. R. Bristol 151,966 

Vault cover, W. Lyn-h 158,135 

Vehicle end gate, G.F. Partridge 152 005 

Vehicle spring, C. M. Murch 151,199 

Vehicle wheel, W. E. Hawkins 152 107 

Vehicle wheel, A. Warner 152,208 

Velocipede, M. Nowak 152,160 

Ventilating apparatus, car, H. A. Gouge 152,102 

Ventilating buildings, P. Mlhan 151,997 

Vessels, raising sunken, T. E. Curtlss 152,035 

Wagon brake, W. W. Waldron 152,024 

Wagon, hand.T. Bezent 151,954 

Wagon Jack, J. S. Rowland 152,173 

Wagon wrench, A. D. Bourne 151,955 

Washing machine, J. Contrell 152.080 

Washing machine, J. C. Grannan 152,108 

Watch barrel maintaining wheel, R.FolBom 152,097 

Watch hand setting attachment, G. Hunter 152,113 

Weavers' harness, making, J. Ashworth 151,950 

Wheat scourer and cockle extractor, L. Arentsen 152,061 

Whlffletree, Lewis & West 151,990 

Window bracket and ehelf, B. F. Wyman 152,207 

Wire, meaaurlng and cutting, E. Manley 152,139 

Wrench, D. P. Foeter (r) 5,914 

APPLICATIONS FOR EXTENSIONS. 

Applications hava been dulyflled and are now pending 
tor the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 

80,100.— Transferring Cabs. —W.Wharton, Jr. Sept. 2. 
30,103.— Harvester Rake & Reel.— McCllntock Young, 

Jr. September 2. 
30,284.— Planing Valve Seats.— C. B.Long. Sept. 16. 

EXTENSION GRANTED. 

28,755.— Portfolio.— J. Nelson Jacobs. 

DESIGNS PATENTED. 

7,491 —Oyster Dishes —J. W. Boteler,Washlngton,D.C. 
7,492.— Gas Burner.— E.Evans, Lynn, Mass. 
7,493.— Glass Bowls.— A. H. Helsey, Pittsburgh, Pa. 
7,494.— Show Cases.— A. Holthaus, St. Louis, Mo. 
7,495 & 7,496.— Center Pieces.— S. Keliett, San Fran- 
cisco, Cal. 
1,497.— Heating Stove.— A. Wemyss, Philadelphia, Pa. 

TRADE MARKS REGISTERED. 

1,831.— Cigars.— R. C. Brown, New York city. 

1,832.— Cotton Duck.— Brlnckerhoff & Co .. N. Y. city. 

1,833 & 1,831.— Bags and Duok.— Brlnckerhoff & Co., 

New York city. 
1,835.— Preparation op Tripe.— Gall St. Co., Clncln., O. 
1 836 —Cement.— J. C. Harris & Co., Philadelphia, Pa. 
1,837.— Steam Engine.— HercheJrode St, Hill, Dayton, O. 
1,888 —Stove Polish.— Hopplngs, New York city. 
1,839.— Lubricating Oils. —Wells & Co., Parkersburg, 

W. Va. 



SCHEDULE OF PATENT FEES. 

O n each Caveat SlO 

n each Trade Mark 825 

On filing each application for a Patent (17 years) . 815 

On Issuing each original Patent 820 

On appeal to Ezamlners-ln-Chlef 810 

On appeal to Commissioner of Patent! 820 

On a i! plication lor Reissue 830 

On application for Extension of Patsnt 850 

Ongrantlngthe Extension 850 

On filing a Disclaimer 810 

On an application for Design (SH years) 810 

Onappllcatlon for Design (7 years).... 815 

On application for Design (14 years) 830 



CANADIAN PATENTS. 

List of Patents Granted in Canada 
June 10 to 15, 1874. 

3,511.— W.L. Home, Chicago, III., TJ. 8. Machine for 
regulating the pressure of gas and other fluids, called 
"Home's Press are Regulator for Gas and other Fluids." 
June 10, 1874. 

3,542.— J. W. Rlcker, Sherbrooke, P. Q. Improvements 
on a washing machine, called "RIcker's Washing Ma- 
chine." June 10, 1874. 

3,543.— Y. M. C. Johnson, FrankllnBVllle, Randolph 
county, N. C, TJ. S. Improvements In shoemaker" 
combination tools, called "Johnson's Improved Com- 
bination Tool for shoemakers' Use." June 10, 1874. 

3,514.— T. Hazard, "Wilmington, Clinton county, M U.S. 
Extension of No. 2,598, first period. "Hazard's Straw 
and Hay Cutter." June 10, 1874. 

3,545.— T. Hazard, Wilmington, Clinton county, O., U. S. 
Extension of No. 2,598, second period." "Hazard's 
Straw and Hay Cutter." June 11, 1874. 

8,516.— I. P. Magoon, St. Johnsbury, Caledonia county, 
Vt., U. S., and H. Fairbanks, same place. Reissue of 
No. 2,786, for "Magoon's Locomotive Feed Water 
Heater." June 15, 1874. 

3,547.— J. H. Wentworth, Boston, Suffolk county, Mass., 

»TJ. S. Improvements In portable ranges and cooking 
stoves, called " Wentworth'a Portable Rauge or Cook- 
IngStove." Junel5, 1874. 

3,518.— U. Jefferson, Toronto, York county, Ont. Com- 
position of matter to be used In the manufacture of 
artificial stone or marble, called "Patent Victoria 
Stone." June 15, 1874. 

3,519.— C. H. Hutchinson, Manchester, N. S..U. S. Im- 
provements on balanced valves for steam engines, 
called " Hutchinson's Improved Balanced Valve." 
June 15, 1874. 

3,550.— D. H.Packard, Brock ton, Plymouth county, Mass., 
U. S. Improvemen t on boxes for the toes of boots and 
shoes, cilled "The Packard Molded Box Toe." June 
15, 1874. 

3,551.— J.T . Jones, Illon, Herkimer county, N. Y., U. S. 
Improvements In treadlesfor sewing machines, called 

3,552 —J. Gould, Clinton, Allegheny county, Pa. , U.S. 
Improvement In animal traps, called "Gould's Animal 
Trap." Jnne 15, 1874. 

3,553.— M. B. Marcum, Cameron, Clinton county, Miss., 
U. S. Improvements on car couplings, called "Mar- 
cum's Car Coupling." June 15, 1874. 

3,551— B. T. Babbitt, New York city, U. S. Improve- 
ments on processes for coatlngcaustlc alkalies, called 
"Babbitt's Process for Coating Caustic Alkalies." 
June 15, 1874. 

3,555.— B. T. Babbitt, New York city, U. S. Improve- 
ment In caustic alkali packages, called "Babbitt's 
Caustic Alkali Package." June 15,1874. 

8,556.— W. H. Bond, Syracuse, Onondaga county, N.Y., 
U. S. Improvements on a hot air furnace, called 
'■Bond's Hot Atr Furnace." June 15, 1874. 

8,557.— J. C. Waterhouse, Sherbrooke, P. Q. Improve- 
ments on sewing machines, called "The Climax Sew- 
ing Machine." Jnne 15, 1874. 



8,558.— E. H. Murray, St. Paul, Ramsey county, Minn., 
U. S. Improvement on food from wheat, and process 
for preparing the same, called "Murray's Granulated 
Wheat." June 15, 1874. 

8,559.— C. C. Barnes, Sackville, Westmoreland county, 
N. B. Improvements on rotary pumps, called 
"Barnes* Rotary Pump." June 15, 1874. 

3,560.— J. D. Patton, Treverton, Northumberland coun- 
ty, Pa., U. S. Improvements on apparatus for manu- 
facturing gas, called "PaUon's Apparatus for Manu- 
facturing Gas." June 15, 1874. 
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Back Pave ..--... 91.00 a line. 
Inside Pave ------- 75 cents a line. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 



FOR STEEP 
i AND FLAT 



-ROOFS. 

. _ ' ESTBD 1856. 

££i Samples #CiRcuLARs 

It- O , a-.- SENT FREE . . « # 

A ! READY R00FIN& CO. OF N.Y 

((?c|)) 64 C0RTLANDT ST. 



SECOND HAND BOILERS aSD EN- 
GINES AT A BARGATN. 

15 H. P. GlbDS ft: Sterret.Stationary Engine $200 

10 " Wood & Mann, Portable Boiler and Engine. 325 
15 " Landle & Co.. " " '■ S5t 

12 " Cooper, Portable Boiler, Stationary Engine. 450 

15 *" Locomotive Boiler 200 

18 " Upright Boiler 40 

20 " Stationary Tubular Boiler 175 

12 " Stationary Eunice . 150 

12 " Portable Bcllerand Engine 350 

18 '• Scbeldler & McNamar*, Portable 600 

10 " Brown & Struthere, Stationary Engine . .. 200 
12 " Payne & Sone. Portable Engine and Boiler.. 350 
26 ** Stationary two fined Boiler. 

35 " Stationary Tubular Boiler 350 

6 '• Stationary Rngloe 75 

8 " Cooper, Portable Boiler and Engine 200 

8 " Fox & Co., Buffalo " " 250 

3 No. O.Cameron Steam Pump each 65 

INo.l. Blake " " " ., 65 

Laige number of others, different styles, all In goou 
working order, on cars, at prices stated. Can furnish 
large quantities of sound lap-welded pine at about ball' 
cost of new. Send for circular and nrlce lis r . 

ABRAM LOGaN, Tldeoute, Pa. 

WILL EXCHANGE -2d~hand~Macbinist 
Tools for 12 or Min.Shaper, Horizontal Bovine 
Mill, or Radial Drill. THE STILES & fARKEK PRESS 
CO., Mlddletown. Conn. 

FOR SALE— AN" UNFINISHED IRON, 
TWIN SCREW STEAM VESSEL, having double 
bottom and water-tight compartments. 

Length between Perpendiculars 390 feet. 

Breadth of Beam 45 " 

Depth to Main Deck ^1^ " 

Displacement at 22 feet draught 6,000 tons. 

Area of Midship Section 890 sq. ft. 

Number of Transverse Bulkheads 7 

ENGINES. 

Two pairs, each pair driving one Screw. 

Diameter of Steam Cylinder 72 Inches. 

Stroke olPlBton 45 " 

Surface Condensers, area 12,560 sq. ft. 

SCREWS. 

Diameter 18 feet 

Pitch 27 " 

Number of Blades -.. 3 

BOILERS. 

Ten in number ; Ordinary Horizontal .Eire 
Tubular Type. 

Total Heating Surface 28,000 eq. ft. 

Grate Surface 876 " 

This vessel was Intended to be completed for the State 
of New Jersey as an Ironclad. The plans were prepared 
and the work waB carried on under the alr-'Ction of 
General George B. McClellan, U. S. a. All mate- 
rials, and the workmanship are guaranteed to be of the 
bent possible descilptlon. 

The funds appropriated for the purpose of completing 
the vessel not proving sufficient, the Legislature of the 
State of New Jersey has directed rhtt a male be made to 
the highest bidder. A Commission, consisting of 

Bis Excellency Gov Joel ■ arker, of irenton, 

Vice- Chancellor Amzi Dodd.oi Newaik, 

Honorable Messrs. W. W. Shippen, uud S. B. Dod, of 
Hoooken, 
has been appointed to effect such sale. 

Bids endorsed "Proposals for the Purchase of 
Iron Steamer, or op Parts thereof," may oe audreps- 
ed to the Governor op the state of New Jersey, by 
whom they wlM be received at Trenton, N. J., until 12 
o'clock, M., on the second aay of November next, at 
whlcL time they will be puDllcly opened 

Blanks for proposal*, ana a pamphlet containing a 
detailed description of the vessel, as nearly com oleic d, 
except as to armor and armament, may be obtained by 
addressing either meinner of the CommiBslou or ihe 
undersi gned. 

Permission to examine the vessel, and to nipped the 
premises, may be obtained (by Intending purchasers) i n 
application at the Dry Dock, where the ship now lies, or 
to the Consulting Engineer to the Commission, who 
will be prepared to exhibit drawings, to explain he 
structure of hull and machinery, and to give any other 
information respecting the vessel. 

R. H. THURSTON, 

Consulting Engineer to the Commission, 
Eoboken , New Jersey, 

United States of Amertcm. 

ERRITORY FOR SALE— Of Door Brake 

and Buffer. Address, with stamp, J. A. t)K MUTfl, 

loti Cambridge St., Boston, Mass. 

ARTHWORK MENSURATION on the 

BASIS OF THE PRISMOIDAL FORMULA, con 
taiutng a simple an;: labor-saving method ot obtaining 
Prlsmoidal contents directly from end Areas. Illustra- 
ted by Examples and accompaul d by plain Kules tor 
practical use. By Conway K. Howard, Civil Engineer. 
8vo., cloth. $1.50. 

D. Van Nostrand, Publisher, 

28 Murray St and 27 Warren St., New York. 
* # * Copies sent free by mail on.recelpt of price. 

TO INVENTORS AND PATENTEES. 
An American mechanic, now rfsldent lu England, is 
In a position to intioduce American Inventions in Eng- 
land to great advantage. Having nan lour years expe- 
rience in that line, and having a connection with ma 
chlae-maklng establishments of the highest, stunning 
that would take up invention* of merit, he could be of 
great service to Patentees. Spec 'al, machinist and en- 
gineering tools preferred. Addrrss G. HIVES, 
123 Atlantic Ave., Brooklyn, N. f 

EOR SALE — One hall interest in a rich bed 
of Phosphate. Particulars given. Address JNO. H. 
i'NER. Geneva S. W. R. B.,Ga. 
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BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and orlttle substances to 

any required size. Aleo.anv kind of 

Stone for Roads and for Concrete, Ac. 

Address BLAKE CRUSHER CO., 

New Haven, Conn. 




Cooper's Engine & Mill Works, 

MANUFACTURERS OF 

First-Class Stationary Engines, 

First — With single slide valve cut-off by lap at X 

stroke. 
Second— Wltb Indexed cut-off valves arranged to close 

atanyoart of stroke. 
Third — Steam Jack ted csllnders, fitted with patent 
automatic cut-off valve gear and governor, 
guaranteed to run on S lbs. of coal per Indi- 
cated hor«e power, or lo make 80 barrels 
from 1 ton coal. 
PORTABLE ENGINES, of 8, lO, 20, and 85 

Horse Power. 
IMPKUVKD HANGERS, COUPLINGS, FOUNTAIN 

BOXES AND SHAFTING. 
FRENCH IlliRR SPRING GRIST MILLS AND BOLT 

1NG APPARATUS. 
CIRCULAR SAW MILLS AND FIXTURES, BOILERS, 

MILL MACHINHKY, CASTINGS, ETC. 
tW~ State wbat Is wanted and Circulars free. 
Address In full, 

THE JOBS COOPER ENGINE JPFff CO., 

Mount Vernon, O 



d£70 EACH WEEK. Agents wanted; par- 
qp I 6t tlculars free. J. Worth & Co., St. Louis Mo. 

ADVERTISERS! Send twenty-five cents to GEO. P. 
ROW ELL A <"o.,4' Park Row, New York, for their 
Pamphlet oj one hundred pages, containing lists of 3,000 
newspapers, and estimates showing cost of advertising. 

A Set of 12 Steel Lathe Dogs, 

From % to 4 inch tW.30 

"to2 " | 8.00 

Iron, from % to 2 Inch | 6.50 

" " '• to 4 " fis.OO 

1 Set of Steel Clamps '. M2.50 

" " Iron " »10 00 

Expanding Mandrels taking anything from X to 4 

Send to' C. W. LE COUNT. South Norwalk, Conn, 
for Circular. 

FOR LEGAL ADVICE CONCERNING 
Infringements and Patents, consult R. B. McMAS- 
TER. Counsellor at L»w. 9 & 11 Nassau St., Room '.'6, New 
York. Counsellor and Advocate in Putent Cases. 

BTNKRTJPrS SALE OP HORIZONTAL 
and Vertical Steam Engines. Also, new and second 
hnud Mac InlBt'B Tools. Send tor circulars at 

THE YALE IRON WORKS, New Haven, Conn. 

GUN WORK. 

WANTED-CONTRACTO^S AND JOBBERS ON 
GUN WORK, from "'orgings to Stocking. Applyto 
WINCHESTER KEPEATING ARMS CO., 
New Haven, Conn. 



Last Chance 

FOR 

AN EASY FORTUNE ! 



Fifth and Last Gift Concert 

IN AID OF THE 

FiUIg Ltarjjf Kentucky. 

JULY 3l7t, 18 74. 

LIST OF GIFTS. 

One Grand Cash Gift 8250,000 

One Grand Cash Gift J-SQ'JJSfi 

One Grand Cash Gift ?3'288 

One Grand Cash Gift 50,000 

One Griind Cash Gilt 25,000 

5 Cash I Jilts, 820.000 each.... 100,000 

10 Cash Gilts, 1 4.000 each ... 140,000 

15 Cash Gifts, 10,000 each.... 150,000 

20 Cash Gifts, 5,000 each.... 100,000 

25 Cash Gilts, 4,000 each.... 100.000 

30 cash Gifts. 3.00O each.... 90,000 

SO Cash Gilts, 2,000 each .. 100,000 

lOO Cash GittB, 1,000 each... 100,000 

2tOCash Gifts, SOOeach... 120.000 

500 Cash Gilts, lOO each... 50,000 

19,000 Cash Gins, 5Q each. ... 950.000 

GrandTotal.20,000 Gifts, all cash,2,500,000 

PRICE OF TICKETS. 

Whole Tickets $50 00 

Halves 2 5 00 

Tenths, or each Coupon . 5 00 

11 w hole Tickets for . . ■ 500 00 
22 1-2 Tickets for .... 1,000 00 
For Tickets or information, Address 
THO. E. BRAMLETTE, 

Agent and Manager, 
Public Library Building, Louisville, Ky. 
orTHOMAS H. HAYS A CO., Eastern Agents, 

609 Broadway, N. Y. 

AGENT8 — Fast Selling Novelties, new ar- 
ticles. Lowest Prices. s»nd for circular. Sam- 
ples 25c. NATIONAL NO VfcLTY CO., 301 Broa nway.N.lf. 

PAG B'S Water Flame Coal Lime Kiln.with 
coal or wood. No 1 Soft White Lime or Cement 
with use of water. C. U.PAGE.Patentee.Rocheeter.N.Y. 

OVER 7,000 IN USE, 

BLAKE'S STEAM PUMP 

Send for Illustrated ca talogae, 79 A81 Liberty St.. N.Y. 

R. BALL <&. CO., 




WOOD WORKING MACHINERY. 

For Planing Mills, Car Shops, Sash, Blind and Door Ma- 
kers, Ac „ Ac. Send for Illustrated Catalogue and - r" ce 
list. Factory, at, Worcester, Mass. Salesroom, at is < 
Chambers 4 10." tests.. New York. 



PATENTS 



The ouDiisuers 01 luu jSoikntific American have 
acted as solicitors of patents In the United States and 
foreign countries for more than a quarter of a cen- 
tury. More than fifty thousaito Inventors have 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice In the 
Scientific American, which frequently attracts pur- 
chasers for the patent. 
Inventions examined, andadvlce as to patentability free. 

Patents obtained tn the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
filed In the Patent Office at short notice. 

Special examinations as to the patentability of Inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description ; cost for this search and re- 
port, $5. 

Trade Marks.— The necessary papers for securing 
protection to manufacturers and merchants In this 
country and abroad are prepared at this office. 

Design Patents, for protecting artists and designers 
of any new ornamental work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited In all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada Patents.— Canada Is one of the best countries 
for patents. The coat depends upon the length of time 
for which a patent Is" desired. Full particulars by mall 
on application. 

We shall be happy to confer with Inventors, examine 
their models and drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of Information pertaining to patents, at home or 
abroad cheerfully given . 

Send for pamphlet, 110 pages, containing laws and full 
directions for obtaining patents. Address 
MUNN «fc CO., 
Publishers SCIENTIFIC AMERICAN, 
37 i*ark How, N. Y. 

Branch Office— Corner F and 7th Streets, 
Washington. p. C. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
* CO., 268 Broadway, New York. Makers of the cel- 
ebrated Tom Thumb and Miniature Telegraph Instru- 
ments. 



E. M. MAYO'S PAT. BOLT CUTTER. 

C7~Send for Illustrated Circular, Cincinnati, Ohio. 



WHETHER yod wish to BUY or SELL 
S1EAM ENGINES, 
MACHINERY or 
PATEN IS, 
Write to E. E. ROBERTS, 119 Liberty St., N.Y. 



RISDON'S IMPROVED TURBINE. 

Has the tightest gate and most durable 
Has yielded the highest percentage of 
any wheel tested at Holyoke or else 
where. 1878, Dec. 10-86 in. wheel full 
gate 90 per cent, seven eighths -89, three 
quarters "82. 1874, Apr. 28—43 in. wheel 
full gate 91 per cent, seven elghthB *89, 
three quartets -88, five eighths -76. 

Additional Information sent upon ap- 
plication to T. H. RlSDON, TYLER & 
CO.. Mount Holly, N. J. 





:i!,c idiA mm. iuib dna£'„in K a&o ,„ ptu w.*.. G-i-frwer 
strength, a finer finish, and Is truer to gage, than any other 
In use, renders It undoubtedly the most economical. We 
are also the sole manufacturers ef the Celebrated Co l- 
cinsPat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Prlcellsts mailed on appli- 
cation to JONES A LAUGHLIN6. 
Try street, 2d and 8d avenues, Pittsburgh, Pa. 
190 8. Canal it.. Chicago. 
_flP~8t0CKJ0f this Shafting In store and for sale by 
PULLER, DANA * FITZ. Boston, Mass. 
&K0. PLACE & CO- 131 Chambers Street. N. Y. 
PIERCE * WHALIZTO. Milwaukee. Wis. 



OTIS' 



OTIS: 

NO. 348 BBOAD"* ' 



SAFETY HOISTING 

Machinery. 



ris, BR( 

WAY NET 



•8. _ 
YOB 




A HAY. Employment for all. Patent Novel- 
ties. GEO.L. FELTON, 119 Nassau St., N.Y. 



THE CHAMPION SILVER-STEEL 
SPRING MA.TTRESS, now greatly Improved, has 
been before the public forseveralyears, and continues 
to occupy Its unrivalled position la the trade, as tbe 
BEST BED ever produced. It presents tbe rich and 
elegant appearance of silver, and Is the softest, easiest, 
cheapest, and most durable Spring Bed In market. 
Whollycomposedof tenacious tempered steel springs, 
so united that the pressure Is equally distributed. Ea- 
sily lifted, turned, or rolled up. Both sides alike. No 
frame, no wooden slats, no tow stuffing, no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half the thickness of hair mattress. 
More springs for your money In this bed than in any 
other. Unequalled for hotels. Any sizes made to or- 
der. Send for pictorial circular. Retail price of double 
bed, $13. Shipped, bv single bed or quantity, to all parts 
3f the world. Liberal discount to the trade. Sold by 
leading dealers In all parts of tbe country. Refer to 
PhelpB, DoremuB & Corbett, J. T. Allen & Co., New 
York, Gould & Co., Philadelphia, Pa.. Gilbert & SonB, 
Jot wlen. Conn, Bowditch & Co., New Haven, Conn., and 
many others. CHAMPION SPRING MATTRESS CO., 
Makers, 246 Canal St. , near Broadway, New York. 



PIPE FELTING. 

CHEAPEST, most DURABLE and effective covering 
known. Encased In Galvanised Iron, ready for Imme- 
diate application. No skilled labor required. Can be 
removed and used again. Sendfor Circular. 

VEGETABLE FELTING COMPANY, 

73 Beekman St., New York 




WEAVER'S 
COMBINED CIRCULAR <t 
SCROLL SAWING, BOR- 
ING, PLANING .AND SUR- 
FACE MOULDING MA- 
CHINES. 
They can De driven by hand, 
when other motive power Is 
not available. Hundreds are 
being operated so. Manufac- 
tured at the " GREENWICH 
MACHINE WORKS," Green- 
wich, Washington Co., N. Y. 



,1 MINGLE AND BABBEL MACHINERY.— 
Improved Law's Patent SMagle and Heading Ma- 
cuuio, simplest and pest In nse. Also, Shingle Heading 
and Stave Jointers, Suva Equalisers, Heading Planers, 
Turners, Ac Address TREVOR A Co. Lockport, N. Y. 



com 



PORTABLE STEAM ENGINES, COMBIN- 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably Known, more than 1.000 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars s ent on application. Address 

THE J. C. HOADLEY CO. Lawrence. Man. 



IRON BRIDGES— Clahkb, Reeves & Co., 
PHfENIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia, Pa. 

Specialties— Accurate Workmanship— Pb oanix columns 
—Use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on receipt of 75 cents. 



Machinery, 

Wood and Iron Working of every kind. Leather and 
Rubber Belting, Emery wheels. Babbitt Metal, Ac. 

Sturtevant Blowers. 

Of every sue ana description, constantly on nana. 

Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 

on hand In large quantities, furnished In any lengths up 

toWft. Also, Pat. Coupling and Self-oiling adjustable 

Hangers, pulleys, etc. GEORGE PLACE A CO., 

121 Chambers Street, A 103 Reade Street, New York. 



Niagara Steam, Pump, 

CHAS. B. HABDICK, 



as Adams at., Brooklyn, N. Y. 



THE JOHN HARDICK. 

Niagara Steam Pump. 

HtJBBARD A ALLER, Brooklyn, N.Y. 



P 



UNCHINQ 

nvnvn«m a parser press co. 
i)KUr JrBJSSSES. MrDDUTowir. conn. 



for the Beat and Cheap- 
est Address THE STILE", 



'OOD- WORKING MACHINERY GEN- 



W erally. Specialties, Woodwortb Planersand Rloh- 
ardson's Patent Improvt — 

- • - rfn 



ved Tenon Machines. 
Central, corner union st_ Worcester.Mass. 

WITHEKBY RTJBG A RICHARDSON. 



STiTOf Hi DIBS izxsisjfssi 

OlJiiwlJU complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from ts to tao a day. Send for catalogue and 
samples to B.M.8PENCER.117Hanover St.3oston Mass. 



WBAIiEN TURBINE. No risks to purchaser. 
Pambblet sent free, seth w«u». Ballston Spa. N. Y. 



j WROUGHT 
IRON 

Beams &Girders 



I The attention of Engineers and Architects is called 
to our Improved Wrought-lron Beams and Girders (pat 
ented), In which the compound welds between the stem 
and flangee, which havt proved so objectionable In the 
old mode of manufacturing, are entirely avoided, we are 

Srepared to furnish all sizes at terms as favorable as can 
s obtained elsewhere. For descriptive lithograph address 
Carnegie. Klomaa A Co, Union Iron Mills, Pittsburgh, Pa. 



$5 ? $20 



per day at home. Terms Free. Address 
Gno. STiiraoir ft Co., Portland, Maine. 




Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines. Slide Rests. Ac. Catalogues free. 
GOODNOW ft WIGHTMAN.23 CorahUl, Boston, Mass. 



MACHINERY. 

WOOD AND IRON WORKING. 

Specialties from new and Improved patterns. 
Planing and Matching Machines, Rotary Bed, Panel 
Buzz and Daniels Planers, Saw Benches, Band Saws. 
BUSS ft BRADLEY, 59 Sudbury St., Boston. Mass. 




HUSSEY'S NATIONAL 

Cottane Architecture. 

New and Original Designs, "Working 
Scale Drawings, and Details for all 
Styles of low-priced Houses, wltb 
Specifications and Cost. Just Pub 
Halted. Royal quarto. Post-paid, $6. 



WOODWARD'S 

NATIONAL. 

ARCHITECT 



1,000 WOEKTlfG Drawings 
Plana, Details, 

Specifications & Estimates 

TWTO.VX DOLLABB, post- 
paid. 

MONCKTON'S NATIONAL ) Six Dollar*, post 

STAIR-BUILDER. S paid. 

MONCKTON'8 NATIONAL, I Six Dollars, post 
CARPENTER at JOINER. $ paid. 

ORANGE JUDD CO.. 243 Broadway, N.Y 



ASON'S PATT PBICTION CLUTCHES 

are manufactured by Volney W. Mason ft Co., 

Providence, R. I. Agents, L. B, BROOKS, (0 Cliff street, 
New York ; TAPLIrf. RICE A CO.. Akron, Ohio. 



M 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine; Lowe's 
Patent Tubular and Flue Boilers; Plain Slide Valve Sta. 
-leaary, Hoisting, and Portable Engines. Boilers of all 
tlnds. Steam Pumps, Mill Gearing, Shafting, ftc. : Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
agents for the New Haven Manufacturing Co.'s Machin- 
ists' Tools ; for Judson's Governors and Stop- Valves : 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS, 10 BARCLAY ST., NEW YORK. 
WORKS. PATERSON. NEW JERSEY. 




The American Turbine Water 
Wheel, 

Recently Improved and submitted to 
thorough scientific tests by James 
Emerson, showing the following use- 
ful effect of the power of the water 
utilized, being the higheBt results ev- 
er known. 

Pe rentage of Part Gate : X, 50/8 ; 
X.6»/64; %, 78.78; V, 82.58: «, 82.90. 

Per sent, of Whole Gate : 83.14. 

A full report may be obtained of 
STOUT, MILLS A TEMPLE, Day- 
ton. Ohio. 



KRYOLITE, FLUORSPAR, FLINT, SI- 
LEX, Marble finely ground. Bloodstone, Load- 
stone, Sodium, PotasBium, Aluminium, Ulsmuth, Nickel, 
Antimony and Tin Metals— Manganese, Cobalt, Cooper, 
Chrome, Uranium Oxides, Asbestos all grades, Carbon- 
ates Strontia and Baryta, Nickel Salts and Anodes, 
pure Sulphate Alumina, Black Lead, Zaffre, Borax, Salt- 
petre — all rare Chemicals, erode materials for manufac- 
turer's use. L. ft J. w. FEUCHTWANGEB, Importing 
and Manufacturing Chemists, P. O. Box S616, ISO Fnlton 
Street, New York. 



1888. SCHBNCK'S PATENT. 1871 

WOODWORTH PLANERS 

in* Be-Sawlng Machines, Wood And Iron Working Ma* 
Aoiery, Kngines, Boilers, etc JOHN B. SCHKNCJC'8 
S0M8.JtotteVwan,K.T.ud 118 liberty St., New Tork. 




BOOKWALTEB ENGINE. 

The lowest-priced good Engine ever 
constructed: Boiler and Engine made 
of the best Charcoal Iron, Compact, 
substantial, economical, and easily 
managed; Boiler, Governor, Pump, 
and an Trimmings complete for run- 
ning at low price of (boxing ex- 
cepted): 

3 Horse Power . . . $250 00 

1*1 " " .... 300 00 

t3T Delivered on Cars at Shops. 

JANES & FOOS, 

109 LmEBTY Street. New York . 



ALCOTT LATHES, for Broom, Rake, and 
Hoe Handles. S. CHILLS. SlOourtlandt St.. N. Y 



P. BLAISDBLL & CO., 

Worcester, Mass.. 

Manufacturer, of the Blalsdell Patent Upright Drills 
and other first-class Machinists' Tools. 



K 



EW & IMPROVED r-ATTERNS.— MA- 
CHINISTS' TOOLS— all sixes- at low prices. 
. GOULD, 97 tp 118N. J. R. R. Ave.. Newark. N. J 



Andrew's Patents. 



Noiseless, Friction Grooved, er Cleared Hoist- 
, anil. " 

re 

ell 

•ning Safety L _ 
Oscillating Engines, Doable and Single, l-» 



lied to every wait. 
Elevators. Prr 
— ipe. Belt, and Engine bi__ 
Smoke- Burning Safety Boilers. 



Safety Stare Elevators* . 

Rope^Belt, and Engine break. 



event Accident, 



J 00- Horse power. 



Centrifugal Pumps, 100 to 100,0110 Gallons 
per Minute, Best Pumps in the World, pass 
laud, Sand, Gravel, Coal, Grain, etc., with- 



out Injury, 
__1 light, SlmpU. 
Send for Circulars. 



All Light, Simple, Durable, and Economical. 



WM. D. ANDREWS A BBO., 

414 Water Street, New York. 



$180 



EACH WEEK to active AGENTS. Some 
thing new and reliable. Write at once. 

CO WG1LL ft CO., Kalamazoo, Michigan . 




i </> Superior to any modifi- 
"X^i cation of the trip ham- 
n, >J mer. Simple, Efficient, 
So and Cheap. 

n I®" Send for Circu- 
73 lars and price. 

Address 

W. L. Clase & Co., 

95 <fc» 7 Liberty St., 

New York 



HACHIMY, 



HEW and Sld-HAND.-- 

Send for Circular. Chas. PLACE 
A CO. 10 Vesey St.. New York. 



b. Whi: 



OULDS forFruit Jars, Lamps, 



i^LASS 
\JC Bottles, 

lfyears Cob. . _ __ 

t hing new In glass you will require a mould (o die) 

IT PABTIOULAn attention paid to MOULDS for 
I N VENTORS. Send model or drawing ; Inclose stamp. 



InkStands,etc.,madebyH. BROOKE, 

ears Cob. white ahd Centeb Sts., N.Y. For any 



RICHARDSON, MERIAM a CO. 
Manufacturers of the latest Improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws^ Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory. Wor- 
cester, Mass. Warehouse 107 Liberty st, New York. 17 



SAMPLES OF MACHINES, TOOLS, and 
IMPLEMENTS, received, exhibited, and orders 
taken. A. M. PAXTON ft CO., VIcKsburg.Mlss. 



QLO/i fifi Te » rl 7 1° Agents. 64 new articles and 
iP&'tUU the beat Family Paper In America, with 
two $fi Ghromos. Family Journal, 300 Br'way, N.Y. 



THE PRATT & WHITNEY CO., Hartford, 
Conn. , are prepared to furnish, from their factory 
direct, or through their agencies at 25 Park Place. New 
Y , or k. 186 W. aJst., Cincinnati, O, and 353 So. Canal 
St., Chicago, 111., Iron Working Machinery for machine 
and railway shops, sewing machine and gun factories, 
and for special purposes, Including drop and trip ham- 
mers, blacksmith shears and Iron shop cranes of thor- 
ough construction, with full equipment of the best 
modern attachments. Enquiries for description and 
prices are solicited. 



$70 



A WEEK TO AGENTS-Snre Four new Pat. 
ents. J. D. NESBITT, Foxboro', Mass. 



TVlO Tnll fiaro I ^l^oP'cture sent free! An 
J.I1C lUli-UaUC . ingenlousgem! 50 objects to 
find! Address, wltn stamp. E. C. ABBET Buffalo N.Y. 



PATENT 



Planing and Matching 

and Melding Machines, Gray A Wood's Planers, Self -oiling 
Saw Arbors, and other wood working machinery. 

' " " (91 [Liberty at., N.Y.: 



S. A. WOODS MACHINE CO. 
Send for Circulars, etc. 



) 67 Sudbury s t. Boston 



Mahogany. 

WALNUT, ROSE, SATIN, HOTLY, SPANISH & BED 

CEDAR,aDd all kinds of HARD- WOODS, In I,ogs,Plai)k, 
Boards and Veneers, fy Extra cliolc« Birds-£,e and 
Curly Maple, French and American Walnut, and Ash 
Bad Veneers just received GEOKGE W. READ & CO., 
Mill & Yard 188 to 200 Lewis St., foot 5th & 6ta Sts.,E.R., 
N.Y. EsT"OrdeTfl by mall promptly and faithfully txe- 
cuted. Enclose stamp for Catalogue and Price List. 



C Constant Employment — At home.Male or 
^Female, $30 a week warranted. *'o capital required. 
Particulars and valuable sample sent free. Address, 
with 6c. return stamp, C. ROSS, Wllliamsburgh. N.Y. 



PATENTS BOUGHT SOLD, and In- 
troduced. F. T. H RAMSDEN, Mechanical 
Engineer, Bryan BlocK, Chicago. 111. 



NEXT JULY, A WELL KNOWN FIKM 
of Engineers and Machinery Agents, with large 
connections at home and abroad, will open a ground- 
floor Warehouse, having windows fronting Queen Vic- 
toria Street and Cannon Street, City, London, England. 
The firm is prepared to accent the agency for special 
machinery, tools, etc., and to exhibit a choice selection 
of these and of working models. Advertlzers' travelers 
canvass Great Britain and the whole of Europe. For 
terms, apply to W. P. , Box 778, New York City. 



SHINGLE & BARREL MACHINERY. 

EVART'A IMP. HEADING AND SHINGLE SAW, 
STAVE CUTTERS, JOINTERS, EQUALIZERS, AND 
HEADING TURNERS. 

BAILEY GAUGE LATHE— For turning all kinds han- 
dles and Cabinet work. Simplest and beet In use. We 
manufacture a full line ef Wood and Iron Working 
Machinery, steam Engines, Ac. Address 

T. R. BAILEY A VAIL, Lockport, N. Y. 



iMPORTANT FOR ALL LARGE C0RP0- 
RATIONS AJTD MANUFACTLRING CONCERNS.- 
Buerk's Watchman's Time Detector, capaole of 
controlling, with „he uimos accuracy, tne motion of a 
watchman or patrolman, as the same reaches different 
stations of his Vat. Bind for a Circular. 

J. B. BTJERK, P. O. B 1 1 ,067, Boston, Mass. 
N. B.— This detector u covered oy two U. S. Patents. 
Parties using or selling these Instruments without au- 
thority from me will be dealt with according to law. 



© 1 874 SCIENTIFIC AMERICAN, INC. 



4 6 



Sf timtitk %mmtm. 



[July 18, 1874. 



Biles, Shot Gis. Revolvers 

of everv ktnd. Send Ptfltnn forIllustrntid Price List to 
Great Western GUN WORKS, Pittsburgh, Pa. 



THE PANTS' STRETCHER, 

A new and simple device for tBk- 
ing out knee forma and wrinkles 
(rum pantB. Every gentneeds one. 
Apenti wanted Address, for cir- 
cular, P. del Vallk Halsky. 122 Church St„ N. T. 



rmm>> 



K (FAN BLAST,) 

Largei.or Smalls Portable or Sta- 
tiorfar}, for Hand or Power. Best 
and Cheapest for every class of 
work. Keystone Portable Forge 
Co., Philadelphia. .....*• 



H. S. MANNING & CO., Agents, 

111 Liberty St., N.T.I | 



^TaAT^Oo^ 




sj^Protect 



Your Buildings 



WITH GENUINE 



AGENTS WANTED IN EVERY TOWN. 
X. Y. SLATE ROOFING CO., 

Office, 6 Cedar Street, N. Y. 



FIRE AND WATER PROOF PAINT. 

No tar la used In this composition, one coat of wblcb la 
equal to six of ordinary paint, and STOPS EVERV 
LEAK. Filling up all boles In ablngle, felt, tin or Iron 
roof a ; never cracks nor Bcales off; and la only 80 cents a 
gallon, ready for use, wltb a liberal discount to tbc trade 
Two gallons will cover 100 sq. ft. of abinglea, or over 400 o 
tin roof. 
%2T Send, for testimonials and full particulars, to P. O 
Box 1,761, New York. 



S<UI-Z-wl-«) l-OOJ«/> 



EXTRA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUTACTUklB 

Worcester, Mass. 
<Vaierooms 98 Liberty Street, New York. 

&. C. RTBBBINS Agent. 



PRATT'S 

ASTRAL 



OIL. 



Safest, and best Oil ever made— burns In any lamp— for 
sale everywhere. C HAS. PRATT & CO. 

Established 1770. 108 Fulton Btreet, N. T. 



B0RIN& AND TUENIN& MILLS. 

PATENTED APRIL 11, 1871. 




MANUFACTURED BV 

NILE8 TOOL WORKS 

HAMILTON, OHIO. 



E0RGE BARNES & CO., 




Manufacturers, Syracuse, N. Y. 



Mill Furnishing Works 

are the largest in the United States. They make Burr 
Millstones, Portable Mills, Smut Machines. Packers, Mill 
Plcka, Water Wheela, Pulleya and Gearing, specially 
adapted to flour mills. Send for catalogue. 

.T. T. NOTE * SON. Buffalo N. Y. 





imsmmmm^, 



C. HENRYHALL& CO., 20 Cortlandt St , N.T.Clty 

THE PULS0METER. 

The simplest, most durable and cnectlve 
Steam Pump now In use. Will pumpg ltty 
or muddy water without wear or lnlury to 
Its parts. It cannot get out of order. 

Branch De vat. t 

11 Pemberton Square, Boston, Mass. 

1327 Market St., Philadelphia, Pa. 

59 Wells Street, Chicago, 111. 

South Western Exposition, New Orleans. 

811 & 813 North Second St., St. Louis, Mo. 




AMERICAN SAW CO. 

TRENTON, N. J. 
GREAT REDUCTION „ PRICES 

OF 

MOVABLE-TOOTHED 

CIRCULAR SAWS. 

JULY 1st, 1874. 

IF" Send for new Price List. _^J 




AAC Per Da * guaranteed win* <** 

ji yTV.i-ll anger """1 DBLLLSiu B »d 
*■* ■SWWW »■«•» MrrltOT7 . Highest test!. 
monlaU from tbc Governor! of Ark , low. end Dakota, 

Catalogs, tree. Adlraas Wi W. U1LKS, St. Looij, Mo. 



20 HORSE POWER KOOT BOILER 

FOR KALE 

VERY CHEAP. 

Address YALE LOCK M'F'G Co., Stamford, Conn. 



"THE EMERY GRINDER," 

A Mechanical Journal of general interest, tssuedmonth- 
ly, at the nominal price of 50c. per annum. 

This Paper is the best medium for reaching Founders, 
Machinists, Railway Shops, Saw Mills, and Wood and 
Metal Workers generally, being mailed post-paid to 
Buyers using Power. A monthly edition of 6.0C0 guaran- 
teed. AdaresB THE TANITE CO., 
Stroudsburg, Monroe Co., Pa. 



PORTLAND CEMENT, 

From the best London Manufacturers. For sale by 
JAMES BRAND, 55 Cliff St.. N. Y. 
A Practical Treatlaeon Cement furnished for 25 cents. 



FOR SALE. 
The Harrison Boiler Works 

Situated on the line of the Penna. R.R. on the Schuvlklll River, adjoining the U. S. Arsenal, Philadelphia, com- 
ptlslng all the Real Estate (about 10^ acres), with Buildings, Faccory, Dwellings, Warehouses, etc., thereon, 
machinery, tools, patterns, drawings, and all the necessaries for carrying on, and the Patent right lor, the manu- 
facture of this well known and successful Steam Generator. This establishment Is in first class order In every 
respect, and has facilities for turning out 300 Horse Power of Boilers per week. There Is now la use over Fifty 
Thousan d Horse Power, with a present steady demand. The shops have both rail and water facilities for ship- 
ping, and are in every tray well appointed for machine and foundry work in conjunction with the manufacture 
of boilers. For further information, address 

Executors of The Estate of Jos. Harrison, Jr., Deceased, 

No. 10 North Merrick St., Penn Square, Philadelphia, Pa. 



TO INVENTCTRS 

AND MANUFACTURERS 



The Managers of the 43d Exhibition of the American Inntitute 
of the City of New York, be* to announce, that the Exhibition 
Buildings on 2d and 3d Avenues and «3d and 64th Streets will be 
open for the reception of heavy Machinery Augunt 17th 'and for 
other articles, August 3l8t, 1874. The Exhibition will be formally 
opened September 9th. J 

For particulars, addresa 
Institute, New York." 



'General Superintendent. American 



Working Models 

And Experimental Machi nery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center Bt.. N. Y. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Slm»l*at, Strongest, Cheapest* Beat. 

In the test at Holyoke.ln 
1ST.;, the Houston gave the 
highest percentage ever 
shown In a reliable test and 
the highest average re- 
sults ever obtained. la 
S radical use It Is everywhere 
emonstratlng its superior- 
ity over all others. Emer- 
son's full report furnished on 
t application. Send for Circo - 
f lar. 

MERRILL ft HOUSTON 
IRON WORKS, 

Belolt, Wisconsin . 




8. A. Vervalen's Brick 

Made at Haverstraw, Rockland Co.. N. T. Making nine 
tenths of all thebrlck used Intbe State. Send for circular. 



WIRE ROPE. 

John w. Mason & Co.. 43 Broadway, New York. 



"1/17 ANTED! HYDRAULIC PRESSES.— 
W Maters of new or owners of second hand Hy- 
draulic Presses, prepared to sell low, can address, with 
full details, MORGAN, Box 2874, New tfork. 

KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO. Charlestown. Mass. 



GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 

See engraving and description In the " Scientific Ame- 
rican '" of March 7. The greatest known cure for rheu- 
matism and sciatica. No physician should be without 
one. Send for circular. 

C. R. TOWNSEND. Sole Agent, 

Medical Institute, U8 Cumberland St.. Brooklyn, N. Y. 



Grant's Lightning; Screw Plate. 




The only screw plate in the world that makes perfect 
threads— equal to lathe work— at a single cut. Will do 
at least five times as much as any other. Also a large 
variety of Bolt Threading Machines of novel and im- 
proved construction. Fine friction clutches. 

WILEY & RUSSELL, Greenfield, Mass. 




THE AMERICAN TWIST 
DRILL CO. .Woonsocket.R. I., are 

now the sole owners and manufac- 
turers of the celebrated 
Diamond Solid Emkby Wheels. 
•30" Illustrated Catalogue of Em- 
ery Wheels, Machinery, and Tools 
Free. 



BOILERS AND PIPES COVERED 

With "ASBESTOS FELTING:" saves twenty-five per cent. In fuel. Bend for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. S16, 318, 390, and 322 Front Street, New York. %W Asbestos In all quantities and qualities for sale. 



S'^SEE EMERS0NS INSERTED TOOTHED SAWS."*S 
A'«sr ARE SAME PRICE OF SOLID TOOTHED SAWS .-«-*\A 
WierWET WARRANT THEM SUPERIOR TO ALL OTHER SAWS.^»\W 
S/«t- $end Tor_MERS0NF0RD&,C9BEAVERrA[.Lsp* cora circular of our SAW S . -~»aS 




Machinery, 

I Crane Bros. Mfg. Co., 
CHICAGO. 



TURBINE 

Water fleets. 

More than four times as 
many of James Letters Im- 
proved Double Turbine Wa- 
ter Wheels In operation than 
any other kind. 24 sizes 
made, ranging from $\ to 
96 Inches diameter, under 
heads from 1 to 240 feet. 
Successful for every pur- 

fose. Large new pamphlet, 
he finest ever published, 
containing 160 pages and 
over 30 fine illustrations, 
'sent free to parties inter- 
■ ested In water power. 

JAMES LEFFEL & CO., 
Springfield, Ohio, & 109 Lib- 
erty St., New York city. 



^etE.^VE^ 




WILIMAINTA1N UNIFORM SPEED UNDER ANY VARI- 
ATION OF LOAD, OR BOILER PREASURE. AODRESS 
t/UNTOON GOVSRHOR CO. lAW/t£/VC£ MASS. 



PORTLAND CEMENT 

A Practical Treatise on Cement furnished free. 

S. L. Merchant & Co. 76 South St., New York. 




AaaresB JuHN A. ttOKbU ^tf'ii BUNS, Manufactur- 
ers, Trenton, N. J., or 111 Liberty St., New York. 
Wheels and Rope for conveying power long distances. 
Send for Circular. 



McHaffle Direct Steel Castings Co. 

STEEL CASTINGS, 
Solid and Homogeneous, guaranteed to Bland a Tensile 
Strain of 88 Tons per Square Inch. An Invaluable Sub- 
stitute for Expensive WROUGHT IRON FORGINGS 
or for Iron Castings, where great strength is required. 

OFFICE— COK. EVBLINA AND LEVANT STREETS, PHIL- 
ADELPHIA. XW Send for Circular, Price List, &c. 



A MONTH TO AGENTS 

to sell the IMPROVED "HOME 
SHUTTLE" SEWING MACHINE. 
th*e only practical, low-priced "Lock Stitch" Sewing 
Machine ever invented. Address Johnson, Clark 
& Co., Boston, Mass. ; New York City ; Pittsburgh, 
Pa.; Chicago. 111.; Louisville, Ky., or St. Louis, Mo. 



$200 



DAMPER 



axd LEV UK 



REGULATORS B E S T GAGE C( CK8. 
IlIUBRIIiL <fc KF.IZF.R, 44 HoIIlday St. Bait. 



tyT. V. Carpenter. Advertising Agent. Address 
Box TO, New York city. 



QCHAEFFER & BUDENBERG, Magdeburg, Germany 
L? Steam Ganges, etc. W. Heufbmajtw.I CedarSt.,K.Y 
IMPROVED 1874; 

DOUBLE ACTING 

B UOKE1-PL UNOES 

SteamPumps 

AL.WATB RELIABLE.* 

VALLEY MACHINE COMPANY, 

Easthampton. Mass. 




IRON PLANERS, 

ENGINE LATHES. DRILLS, ftc. Send for Price Ult. 
HEW HAVEN MANUFACTURING CO., 

New Haven. Conn. 




TOOLS, 

Of AH KINDS, 

ADDRESS .' 

N.Y.Steam Engine Co. 

98 Chambers St. 
New Yobs 



TTT 1?G PLAIN ' - n CALSTIC - 

I A l\.£l MAJOLICA. 

•* a**^ M+9*f» ANDERSON, MERCBAN1 
'<&■ CO., 214 P earl St., N. Y. 
fB~ Circular furnished free. 



Engines anfl Boilers, 1 s 



**i 



as » 

a. <2 




Stationary and Portable, to 60 H. P.. kept In Stock i 

also, Circular Saw Mills and Power Hammers. 

^ ERIE CITY I RON WORKS, Erie, Pa. 




S>N. COvV VLOPkV^ &. QV^v\ S\ WW' 



Fourth 

Nashville Industrial Exposition 

OP 

MANUFACTURES, INVENTIONS, ARTS 

AND PRODUCTS. 

Opens Wednesday, Sept. 16, 1874, 

AND WILL CONTINUE 

Until Saturday, Oct. 17. 

Nashville being the acknowledged Exhibiting print oj 
the South or west, and the accommodations belu^ gieat- 
tv Increased. The producers and visitors of the whole 
country arelnvlted. For rules and detailed particulars, 
address NASHVILLE LNDOSTKIAL EXPOSITION, 

Nashville, Tenn. 



ENCAUSTIC TILES 

for floors. SeDd for pattern sheets. 

MILLER & COATES, 279 Pearl St., New Yorfe. 




OF THK 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL FAFEB 
IN THE WORLD. 

TWENTT-NJNTE TEAR. 
VOLUME XXXL^NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the fourth day of July, 1374, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of Iti pre* 
decesBors. 

The SCIENTIFIC AMERICAN Is devoted to the Inter 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, In ventlonB.AgTlculture, Commerce, and the Indus 
trial pursulti generally ; and It Is valuable and Instruc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

To the Mechanic and Manufacturer / 

No person engaged In any of the mechanical pursuits 
should think of doing without the Scientific Am hbi- 
oan. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be found 
In any other publication. 

TERMS. 

One copy, one year $3. (Hi 

One copy, six months 1.50 

One copy, four months 1. 00 

One copy of Scientific American for one year.and 

one copy of engraving, "Men of Itogress".. 10.00 
One copy of Scientific American for one year.and 

one copy of "Science Record " for 1874 5.0C 

Remit by postal order, draft or express. 
The postage on the Scientific American la five cents 
per quarter, payable at the office where received. Can- 
ada subscribers must remit, with subscription, 25 cents 
extra to pay postage. , 

Address all letters and make all Post Office orders and 
drafts payable to 

MUNN & CO., 

87 PARK ROW. HFT YOPK. 



THE " Scientific American " is printed tvitn 
CHAS. ENKLI JOHNSON & Co.'S INK. Tenia acu 
bombard Sts.. Philadelphia, aud 59 Gold St., New »orn 



© 1874 SCIENTIFIC AMERICAN, INC. 



